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ABSTRACT 

« . . J 

During the ^first three quarters of the Twentieth 
Century, Oahu*s water resource managers 'and other public 
polic^^^ecision makers applie'd innovative technology and 
enacted .institutional reforms in of'dei; to provide the Island 



community with an ample supply of fresh Wa^tejr. 

Demand projections indicate th'at/Oahu's natural ground 



water-supply will 
Twentieth Century 



be full^ developed ^Jay the end bt t:he ' 
I. ^This potential environmental limit to 
the^ growth of Oahu's economy and popul^ation may be exiiaijded 
by'developing supplementary water resources as follows: 

) ' 1. The exchange of treated waste water for high 
<^alit^ water presently, used for irtigation. 

2. ^ The development of the springs^aad^ streams 

that empty into Peai^l Harbor. 

3. The development pf certain surface streams for 
water supply and ground water recharge. 

* \ * 

4. The demineralizatiorr oif -teacki.sh_w^^^ . / > 

5. The demineralii^a'tion of sea water (if neces- 
sary) . 

6. The reclamation of waste water for domestic 
use (if necessary) 1 " 

\ ■ ' ' 

i 

While technological innovations may be used to augment 
supply, conigervation measures should be implemented to , 
•reduce the demand for water' Resources. Conservation 



measures include public information programs ''d.nd the'intro- 
duction of water saving techniques to agriculture, industry 
and in the home. ' 

Institutional changes should be imp,lemenl:.ed to coorcif-^ 

nate Statewide Islandi-wide water Supply research ana 

h/ . . * ' J . 

development programs. Institutional reforms woUld facali- 

tate the coitimuni€y ' s response to an increasingly .challenging 
water resources situation. , 4^ ^ ' ^ 

, ^-A.c6iT±)i nation of specific development projects / con- 
servation measures and institutional reforms are recommended 
to meet Oahu'5 water^ silpply nee^s beyond jfehe year 2020 . 
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" ' PREFACE ' ■ y f 

The writer, as Chairman df.^the Honolulu Board^^of Water 
Supply, has l?ecome -deeply . iSoncerned about th^' future 
water sujjply on Oahu. . The Island of Qahu has experie^ed / 
unprecedented economic and population.^ growth in the Twenti- 
eth <;enttiry. ' The /iflemand for high <^ality water has in- 

creased rapidly. Yet the Island' s 'natural. water resources 

> ' - . ■ , \ ^ ^ ' ^ ■ • ' • • ^ 

are known to be limited. 

.''The groVnd water supply, which planners believe will 

' ■- ^ - • ■ ■ . 

be fully developed by the year 20'00, constitutes an environ- 

mental limit to growth on Oahu. This limit may be extended 

through the judicious application of such water resource 

tec"hnology as desalination- and waste water recycling: The 

/ ■ t 

use- of smch technology 'would augment the natural supply, of 

\ 

fi^esh water • ^'^However, unless there ape^ significant t6&tino- 
logical breakthroughs, ,each additional increment pf supply 
will be obtained a;t an ever-increasing unit cost. Since. 
Oahu's capital r§soui;ces , energy resources and material ^ 
resources are finite, the coii&nunity may elect to withheld 
the allocation of resources' from«the development of addi-" 

tional water supplies in favor of meeting other vital public 

> / - . 

needs. In such a situation, the conservation of water 

resources woi/ild become increasingly important to the welfare 

,/ ' ' ■ . } 

of the community . , ' - « 

IX ■ . • • ■ 



During the first three quarters .df t^ie TvrentiQth 
Century, Oahu*s water resource managers' and other public 
policy decision^makers applied innovative tecKnoi^pgy and 
enacted institutional reforms in orde-r\to prdvide^/tfee ^ Island 
community with an ample supply of ^reshVwater. In tSiis 
dissertation the writer will examine the history of water, 
su|)ply management: on Oahu from the mid-Nineteenth Century to 

the present. <• The wrxter wxll devote special attention to 

« <i • ' 

4 

the current water supply and* demand' si tuat^ion^ and will • 
describe the technolpgical ^,^d^±nstitutiofilal opticas that 
are available to decision makers anS th© .dommujiity as a 
whole. In the concluding chapter, the writer will recommend 
a combination of "specific technological measures, conserva^^ 
tion measures and institutional reforms ^intended to enable 
water resource mapagers to meet Oahu 's water supply needs 
beyond thev year 2020. 



Chapter 1 • , _ 

L - . ' . . ° . 

WATER RESOURCES IN HAWAII ' ^ 

^ * . ■ r; " 

The history of water supply on Oahu takes place in a 

ft ' / ^ • 

particular geographical setting and within -a distinctive 
geological context. Oajau is located in the tropical ^oiie 
just below the Tropic bfc. Cancer. The Island i^ bisected by 
the 158^ West Meridian, and lies approximately- 2 ^ 4.00 miles 
west-southwest of San Francisco. ^ /' ^ 

The Hawaiian Islands are part of an immense volcanic 
ridge that Extends from the northwest to the southeast for 
1,600 miles in the Central Pacific Ocean. Oahu itself is 

relatively small. Its area is 604 square miles,, and an 

■ -. ' 
irregular coastline 150 miles in length Shapes its bounda- 

to - w • 

ries. OQhu is composed of two mountain ranges: the Waianae 
Range extending for 20 miles on the western side of the 
Island, and the Koolau range stretching 37 miles from 
Kahuku Point in the north to Makapuu Point in the South. 
Between the two ranges lies the fertile plateau that forms 
the central poa^^ion of the Island. 

%ie mountain ranges, especially the Koolaus, ^lay-a 
critical role in Oahu's water supply/. The peakS' of the 



■'"Honolulu Board of Water Supply, Oahu Water Plan 
(Honolulu: Hpnolulu-^Board of Water Supply, 196 3), p^; 4 . - 

/ ■' - 1 ' ■ ■ ' ' 

• ' ■ 15 . , . 



Koolau Range rise to over 3/000 feet above sea level.- Ae 

Koolaus lie athwart the^ direction of the prevailing^trade . 

winds. TheVinds |:arry mois.ture, and as they encounter the 

mountains the moisture is lifted, cooled and pondensed into 

precipitation. The heaviest rainfall, averaging 300 inchfes 

per year, occurs high in the mountains. But less^ than fif- 

' teen miles away, along the arid leeward coasts, rainfall 

averages less than 20 ^ncKes per year. Thus there are 

* » ' 

ext^reme differences in rainfall over relatively short, dis- ,«> 

tances, on the 'Inland of Oahu. "With rarlTnfari as high as. 300 

inche^ per^^year, one might expect frec^uent flash floodiijig;. ^ 

* <*- 

But fortunately most of the volcanic' rocks and, residual 
^ .sdils that make up the Island are hJlghly permeable. ^ 

Nevertheless, only about one third of the approximately two 
.billion gallons of rain that falls on Oahu Qvery d^y enteVs 
the Island's subterranean basins. About a /triifd of the \ 
rainfall e,3capes^ as runoff to the ocean, and the other . 
^third is lost to evaporation from the ground and transpira- 
tion, the releasing ^of moisture from the surfaces of 
plants . ^ ' ^ i " • ' 

Three^ypes of ground water occur on Oahu. The most 
extensive ground water source is the basal > fresh water 



^Ibid., p. 6. 



•I .... " . 

"^George Yuen, "Water — The Final Limiting Factor in 

Diversified' Agriculture*, " speech to the Diversified 

AgrieCilture for Hawaii •:t:onference. Princes'^ Kaiulani Hotel, 

Honolulu, November 5, 1973. 
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"len^" which underlie^ most of "^the Island^, Fresh water is . 
slightly lighter than salt* water, and the lens/ of fresh 
<7ater floats upon, the salt water that permeates the. sub-. 



surface rpiik. From Diamond Head to Barber^ Point the basal 

fr^sh water lens is held"^ under pressure by a relatively *\ 

* it • ^ ' 

impermeable, caprock, Thig- grotind ^water constitutes Oahu'9' 
primary artesian water resource . In the Honolulu area 
fresii water rises to a height "of ^bout twenty-five feet 
above' sea level; this phenomenon ip known as the "artesian' 
head; "4 ; " • 

Artesian vaters are develope'd by drilling ^w^lls 
severa^ hundred feet through the caprock to release a " ^ 
botint^ful flow of water under pressure: Other baSal waters 
can be developed , by drilling tunnels to* skiin "of f ^the sur- 
face of the^ fresh water lens. 

^ "zone of mixing" consisting of brackish water oc- 
cur^s in'gtfoastal areas* whqre fre^h waters and sa'lt waters 
merge. When the basal fi|esh water supply is overdrawn, one 
effect is the movement inland of \the zone of mixing. The 
saline content of this bragkish water is constantly 'moni3|- 
tored^ to determine the extent of safline contamination of 
. the^^^^sal* fresh water lens. Ground water is in constant 
motion in Oafiu. It percolates through the volcanic strata, 



enfeers the lens 1;^' accumulates in mor^ or les^specific 
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artesian basins, and moA^es by innoiiaerable roundabout Vo^^^s 

" ■ . 1, 

toward the zone of mixing .and the sea. ^ 

^ • . • V ^ ^ - 

A &eoond^.gro\ind water source on Oahu consists of 

fresh wate^^'that is confined between wal^a^'S^^impermeable 

rock wi^in the structure of the mountain ranges. .This 

^"dike water/" or "hl^ level water, " is>^n important/ local 

source of supply in "some parts of Oahu. It- can be devel- 

opSpd by 'tjunnelling into *i mpuntairi, ^piercing . a "dike" of 

'^Vimpermdable rock, ^and KiD-lisasing the fresh waters impounded "v 

within. .One ad^ntage <>of dike water is that it occursr ^ 

above sea- level and is free from salt water encroachment.^^ 

IThej least significant type of ground waten'on^ Oahu is- held 

• up, or "perched" upon horizontal /beds of impermealDle rock* 

Oahu lackS; important Source's- of perched V'^ter,/'althoug]i 

this source^ has been developed tb sdlve minors supply " 

^ . ^^^^ / ' ^ ^ - ^ ^ ' - ' t ' ^ ""^ ^ ^ 

problems ' ; , , ^ . 

There are many-stre^ma on Oahu extending from the 

heavy rainfall area^' in the 'mountains to ^the shoreline and 

the sea.' Stream flows at^Q gener^^Jrly flashy in nature, 

parjticularly in mountainoifs ''areM^. 'Minimum flows consist> 

mainly of ground water seepage and discharges frgm springs. 

But occasionally 'torrential flows occur as a reault of 

heavy rains'. . During periods of high ^.tream- flow immense • 



- Hawaii Water Authoras-ty, ^ater Resoulrces m Hawaii 
(Honolulu: Hawaii Water Authority, 1959), p. 39. 

^Ibid., p*. 40. ^ . ' . 



quantitijss of water run off to the sea. The mountaihou^ 
topography, narrow valleys and typically pervious, rock^ 



formation^, are^ 



factors which have discouraged the construe-. 



tion of impounding reservoirs * Although, there are nvany 
^^small reservoirs on Oahu, there is only one relatively , 
large one: the two billion gallon capacity storage rfeser- ' 
voir at W^iawa.-'' - V ' ^ . . . ^ 

Water ,resouj;c5e man.agers a^;^e confronted ^witlj^, unique 
problems ajid opportunities on Oahu and* the Neighbor ^ 
islands. The Neighbor *Islaiidfe have much ^n ccSnmon witli~^ 
OahuXin terms of shared Geologic . 6rigina and^'similar ' 
hydrQ[log/...i 'Yet ''each i^and -has a ynique char;acter ^and. a 
distinct water s-upply ^itu^tion,. * > • " 

" The four largest islands, Hawaii, Maui, Oahu a^'d 
Kauai have abunc^^nt grc^und water supplies, ^olpkai has a 
smaller, but still substantial supply.* But' Lanai, Niihau 
and KahoolaWe Ijave^relatively . little water. The l^and of 
Hawaii is made up of five volcanoes that .have coalesced to 
form the largest island of ^the group. With an area' df 
approximately 4,030 square miles, the "Big Island" repre- 
sents about two third^ of the State's total land surface. 
Annual rainfadl i^ highly variable; from less than 10 inches 
along Kawaiha^e Bay to more than 300 inches- in. the mountains' 



Ibid., p. 22. The well known reservoirs in Nuuanu 
Valley provide reserve* storage capacity and are used to 
recharge ground water supplies. 



Hilo. 



The ^Hamakua Coast-HiLo-Puna section of the 



Island^ is^sj^posedr to the prevailing trade winds and re- r 
ceiv^s enough ^i^a^nf all- to lead the State in sugar produc- 
tion with'only lilhitfed irrigation. 

» Rd^ching is second to sugar cultivation among the Big 
fsl^n§*'s agricultural activities. Thousands of head of * , 
cattle* are pas tired^ on 'th enlarge grassy areas in the drier 
^rts of the isla^^il. ' Truck farming is a major activity* in 
the Waimea, plain batween Kohala and Mauna Kea, and 'Substan-* 
tial areas of the Kona Coast are given ovet* to the cultiva- 

o • 

tion 'Of coffee^ ' . 

In 1963 the State began a compreKfensive study of the 
water supply situation in the SouthKohala area' of the Big 
iSLland." The study/ recommended the development o^ stream 
waters to provide for growing domestic^>sKi^^^a^^ 
needs. It suggested the construction of ^damsf/%q divert 
sl^ream water, conveyance facilities to ^deliver^ the ^diverted 
water, storage reservoirs and a filtration' plant to upgrade 
water quality. The South -Kohala Wa^:er Development project 
is. proceeding' by stages. The" State Department of Land and 
Natural Resources is putting together an environmental 
impact statement for a (najor phase of the project,, the. 

Q 

construction of a large^ dam on Kohakohau Stream."^ 



U.S. Geological Survey,^ The Role of Groundwater in 
the National Jwater Situation (Washington, D.C. : U.S. 
Geological Survey, 19^6 3) , pp./ 278-280. ' 

?Ro^rt T. Chuck, "Hawaii's Water Resources," paper 
present^! at 55th Annual Conference, California Section, 



•EftvironitientaXists l^avfe objectfeid.«to this 'dam on' the 
grounds that the dam will presient an uti justifiable safe^ty, 
hazards and that, the aesthetic qualities' of the stream will 
be . deCtroyed by the p^jec%. 

/Robert fr.^^hiiclc, Chief Engineeif of the Division of 
Wa-^er and Land Devetlopment , Depart^n\ent of Land 'and Natural 
Resources, told the writer that the g^^eatest ^challenge 
facing water resource mar^agars in tha coming years' is that 
water must not *^)ecome a limiting, factor in th^ achieveme/nt 
of high q^a4|Lty growth. Water resources sl;ioul<i 'be devel^ 
oped »ahead of n^ed, ^and South Kohala IS' badly ^leed 9^ 
water if ^it is to achieve significant growth. Hr- Chuck 
stated that many environmentalists want to stop growti;i . 
entii^ely, and they have seized ij^pon water as a limiting 
factor. But growth ^is a fact of life in Hawaii. Our a^^c^i- 
ety should achieve quality growth rather than abandon the*'^ 



concept.Qf growth entirely . Well-intentioned environmen-: ' 

talists who try €"0 block all grbwth may^'well .harm the ^ 

interests and the quality of life of l^he' very people they 

, - ' ' ■ • ■ ■ -> 

are trying to help."*"^ ^ 

w ' ^ . . ■ 

Another ^rea of intense interest in water resource 

development .oh the Big Island is in the Kona district. 

^ . . » I. 

American Water Works Association at the Sheratdri-Waikiki 
Hotel/ Honolulu, October 16, 1974. 

^^Interview with Robert T. Chuck, Division ofWat^r 
and iJand Development, State* Department of Land and Natural) 
Resources , Kohakohau Dam Engineering Feasibility ; (Honolulu V 
Department of Land afnd Natural Resources ,/ I97O) , pp. i-vi:^- 
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Prior to 1357, when the State initiated its Kori^ domes/t^-c 
water development, project, only ^ smajj^l portion of the Kona ' 
coast was served by^a water ^yfetem. Most residents de- . ^ 
pended on an antiquatjed "roof catchitient" method for theia: ^ 
. ' water needs. - , - ' ^ * i 

Engineers were fully aware that an immense basal - ^ / 
^rpund water body underlies ciriost'of 'the Big Island; But 

^ ^ ^ ' ^ ' • 

since so much of the land area is hundreds of feet above * , 

» * ■ ■ . 

sea"»level it is prohibitively expensive to develop basal, 

" • ' ■ ' ^ . ' ' ' \ ■ i . ^ 

'ground water. Nevertheless, Department of ^Land and* Natural 

' -Resources engineers drilled six success'^ul wells along the 

Kona coast. The State, /n cooperation with the Hawaii - 

County Department of Water Supply built pumping -statiOTis , 

^pipelijies^ Storage tanks and automatic contifol sysfems for 

comrafunities along twenty five miles of the Kona coast. Th^ 

asyailability of ample supplies of fresh water contributed ♦ 

to the expansion of i;he|^ tourist .industry in and axQund 

Kailua, Kona, and stimulated further work on the water 

deveJLopment project. The State has recently undertaken the 

^ qonstruction of a 1,100 foot inclined shaft at iCahalau, 

Kona, and this project is expected to provide for the virater 

• 11 

supply needs of the Kona coast for years to come. 



A* 



Maui, at. 728 square miles,- is the second largest 
island of the Hawaiia^n group. Maui consists of two extinct 
volcanoes joined by a broad, low isthmus. The eastern 



Robert T. Chuck, "Hawaii •s Water Resources." 



^;3^plcanG> Haldfakala/ rises ^10 ,^025 feet, above Ijsea^. level, • ^ 
, almost -twice the -altitude of the westeorn volcadb. 'The ' '^o 
^northeastern apd eastern slo^^s of the ; mountains receive • 
* abundant rainfall; the lee>rard -slpfJes iftnd the-j^sthmus are 
dry. Extensivev augar cultivation,; taJ^S ..^lace;^ the istlt^ 
mtis^. Ditches andV tunnels carry w^ter . for many* miles frgr 

^ ' - ' ^ ' v ' ■/-^ ■ ' ■ . • 

the eastejrn slopes o£ Mount Haleakala tp the sugar f^eldfe \ 



rn slopes o£ Mount Hale 

;- iri the lowlands t , Irrigation is so^^ extensive that -it i-s av 

;'. ' ■ . .. ^ . ■ " ' ■ ^■■•^■■^ * ^ ' ' 

safe to conclude that more water ^is -us^d on Maxjii thaji on ^ 

•■ ' • ' . * ^ ■■■:;;>> ' • Vo- ' ■ ^- ^ • . 

^ any ^£„..the other Hawaiian Islands,j^- - - ^ . 

'a decade' ago the Lahaina 'dl^strict consisted^of s^v-'-il 

eral/ villages and small ,t;^owns In^..^ typical rural;*Hawaiian $ 

sfetting^ The, communities provided support for> the agricul-l 

tural* activities in the area^ But as C'ourism spread l&rom ' ^ 

Oahn to^the neighp.or islands/ Lahaiiia ^Degan feo re*alize its , 

potential as a visitor destinatiop area* "iRes hotels, 
* ,* „. ' * ' , ^ - 

■ ' ^ ji ' " ^ 

residences , golf cptrrses and other recreatibn-al facilities 

develOjied rapidly. This unprecedented growttt^ imposed, de^ 

mands^ for watfer tha.t f ar "e^jceeded .the capability of the 

existing water supply system* ■ . 

The^ State Department of Land and <Natural Resources 

re'sponded to the needs of the Lahaina di^rict* first by 

undertaking a study./" A Water Source DevelopI^^ht P^lan for 

Lahaina District / in 1968 , and then by implementing its 



'19 ' • 

:^ U.S. Geological Survey, The Role of Groundv^ater 

in the National Water Situaibiony pp. 2 85-"7B7"[ ] 
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recommendatio'ns . The Department has brought in three sue- 
cessYul wells along, the West Maui coast; ^ pumps , storage 
facilities^ and pipelines a^i>e going into operation to meet 
the expaiaded water supply needs of the Lahaina' district'. 

The towns of Wailuku ^nd Kahului are expected to ^ 
continue to grow at a relatively slow padQ. Bu^t land plan- 



nii^g studies predict unprecec^en ted .growth for the Kihei- 
Make||^ region in leeward East Maui. The State has p 
designated Kihfei^Makena a "Visitor Destination Area," and 
the following chart indicates the acceler'ated pace of 
'development anticipated for Kihei-Makena: 





» Wailuku- 


-Kahului 




Year 


Population 


Water 


llequired Daily 


19-70 


21,270 


3.8 3 million gallons 


1975 


22,600 


4 .06 


II . II 


1980 


''24,03©. 


^ 4.32 


II II 


1985 


,25,530 


4.60 


II ° 11 


1990 * 


27,000 


4.86 


II II 



, Robert ^. Chuck, "Hawaii's Water Resources"; 
Department of Land and liatura^l 'Resources , A Water Source 
Development Plan for Lahaina District (Honolulu:^ Department 
of Land and Natural ;Resources , ^ 1969) . The pages of this 
study are not numbered. However / Chapter VII ^ "Prospect's 
for Water Development;," is especially valuable. ' . 
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• Kihei 


-Makena ' 




■ Ye'ar 


Population 


Wate'r Required Daily 


I 1970 


1,500 


' 0 . 27 million 


gallons 


1975 


4,860 


0.88 


n 


1980 ' 


li;440 


2 .'06 


.11 


1985;^ 


21,630 


3.89- ■ " 


II 


1990 


41, 300 ' 


7.4 3 . " J- 


" 14 . 



in 19 70, Kihei was a village, aTid there were ^oniy a 

^ few scattered residences between Kihei and. Makena . But a 

\ ■■ ^ . ^ " . ■ ■ ^' ■• • • 

number of hotels, visitar-oriented facilities and retire- 

ment residences will be built in Kihei-Makena in- the next 

decade. In "addition, the region will grow as a suburban 

community for WailuJcu-Kah^lui . , . . . v> 

Annual rainfall is only 10-15 inches in Kihei-Makena, 

^ and ifiunicipal water supplied are only adequate for prese^nt 

needs. The Maui County Department of Water Supply operates 

the domestic water supply system in Kihe4,, but municipal 

water lias not yet been extended to Makena; The Maui County 

system's ma jdr sources • of supply are the three MoJcuhau 

^ wells which tap the basal ground water len& unde^lyihg lao ' 

Valley in windward west Maui and the lao Tunnel which 

■ ■ • ^ . 

— — ' ^ develops high level*, dike confined: water. These sources 
are serving Wailuku and Kahului as well as Kihei., 



T4 ' 
Department of Land and Na'tural Resources , , Water ,f or 

Kihei-Makena (Honolulu: Department of La;nd and Natural 

Resources, 1970), p. 5. * ' * 
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The Department of Land and Natural Resources ha© 
recognized that v/ater will be a ,14.miting factor in the 
growth of Kihei-Makena unless additional sources of^^i^rifgh 
quality water are developed and m^de available to the re- 
gion. The Department is investigating ground water sources 
near Kihei ^ but is more optimistic about developing' ample 
supplies at four sites in windward west Maui. It is 
ciear that water resource managers face a real challenge to 
provide plenty of fresh water in advance of the increasing 
growth in the Kihei-Makena area. 

k 

Kauai, the fourth largest of the Hawaiian'' group, is 
geologically the oldest of the major islands. Its lava 
flows are less permeable than those of the, other islands, 
and its annual rainfall is exceptionally high. This combi- 
nation of high rainfall and low* permeability has contrib- 
uted to the relative importance*" of surface water on the 
"Garden Isle." 

K^ai .^as more streamflOw in relation ,to rainfall 
than any of the other islands. Streamflow has been exten- 
sively developed for the irrigation and processilig of , 
sugarcane, and to some exterit for the development^^of hyd3:o- 
electric power. Basal fresh water underlies most of the 
island, although brackish ground water is a problem in some 



•^^Water for Kihei-Makena , pp^. 60-69, 
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areas' along the coast. Ground v/ater supplies are generally 
•^ple and are usually reseryed for domestic use. " 

' i ■ . . * ' ■ 

The Island of Molokai is relatively dry. There is 

t ■ ■ ' 

abundant rainfall on the windward Side of the Island .which 

i^s exposed to northeasterly trade winds. Btit the central " 

plains, where t^e spil is fertile and ideal for cultivation 

receive less than "thirty inches of rainfall per year. " Lack 

of sufficient rainfall h'as limited the central area to 

pineapple cultiyation and the pasturing of cajttle; The 

' " 1 / " . ■ ' 

problem on Molokai is typical in the State of Hawaii: how 

can the abundant resources of the' windward vaflleys be uti- 
lized for the arid, but fertile, central plains?/ 

In 1957 the Hawaii Water Authority began woi;k on a 
five mile tunnel through the mountains in order to bring 
windward water jco the central plain. A major part of this 
project was th^ diversion of Waikolu Stream and facilities 
f of storing and transmitting Waikolu Valley water- through, 
the tunnel and twenty miles of distribution mains to the 
fields of central Mololc^i. The pro ject was completed in 
1969 at a cost of about $10,000,0£0^ The Molokai tunnel 
brought ample supplies of water for irrigationj^^ut for 
economic, reasons the future of pineapple cultivation in 
Moldlta'i is in"" considerable .douty^. At tl\e very least the 



^ The Role of Groundwater in the Najtional Water 
Situation^ p.: 283; Water Resources in Havl^aii pp> 83, 84; 
Robert^T. Chuck ,* "Hawaii • s Water Resource 
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MoloKai tunnel project provides enough water to make the • 
cultivation of alternative crops a possibility 
^ Lana,i/ Tike Molokai, is a* relatively dry island. 

Rainfall, ranges from ten to forty inches per year. There 
are no perennial streams ; the only source of supply is 
ground water developed primarily from dike formations.^ / 
Ground water provides fpr domestic needs^and for dry- . 
weather irrigation df pineapple, Lanai*s principal crop. 
There is little opportunity for ma joj? water development on 
Lanai because of the limited rainfal-l. The demineraliza- 
tipn of sea water was proposed by the Hawaii Water 
Authority in 1959 as a poss:^.ble supplementar^ source for 
the future. -^^^ 

On May 6, 1973/ the State Land Use Commission reclas- 
sified 22,340 acres of conservation land on Lanai to permit 
the Maui County Planning Commission and the Maui County 
Council (the island of Lanai is part ,of Maui County) to re- 
zone the land for resort and residential use. At this 
writing, the Planning Commission has recommended that 124 
acres of this land be-~^zgped for hotel and apartment CGih- 
struction. The County Council has not yet re zoned any of 
the la^id in question. Thus no construction has taken 



n 7 • - • . * ^ 

' The Role df Groundwater, in the NgLtional Water 

tuation , pp. 287, 288; Water Resources in Hawaii , p. 847 

:obert T. ChucK, '^Hawaii •s Water Resources." 

•^^ The Role Of Groundwater in the National Water 
Situation,, p. 285; Water ^ Resources in Hawaii, p. 85. 
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place. -As far- as waiter resdu3^es -are concerned, the Maui 

••County Planning Commission i§" convinced that "resources are 

•more than sufficient to\ "accommodate resott and residential 

* 

development in the 124 acVes recomjnended for rezoning.-'"^ 

The Island of Niihau '\s the smallest of the inhab^ited 

■ ^ 

islands. , The population numbers only a few hundred and 'the 
economy of Niihau is largely ser€-contained; > most of tljj^ 
Island's agricu;(.turaL prx:)di:^^-s are\ consumed locally. Rain- 
fall is light; there are nq^ perennial streams ^arid most of 

* \ 

th6 basal ground water is brackish. TVe prospects for de- . 
Velop^g good quality water on Niihau^r6^3ligh(tv^ In the 
unlikely event that significant .growth mayNpccur on Niihau, 

sea water conversion would be a possibility , "^^ 

1- a- 

The history of water supply in the Hawaiian Islands is 
shaped by the geographic and hydrologic factors described 
^ above. The following chapter will examine th'e hi^;^ry of 
water supply on Oahu and the interplay of ^social, i^polXtiica] 
and economic conditions in the development of Oahu' s wa^rj' 
supply. - 

_ — J — ^ 



^^Telephone conversations with Ralph Matsuda of the 
Maui County Planning Department and Robert Chuck of the 
Division of Water and Land Development, State Department of 
Land and l^ilatural Resources, on May 12, 1975, confirmed/ the 
information with regard to land use changes and water re- 
SQurce availability oh Lanai . 

^^ The Role of Groundwater in th^e National Wat<^r 
Situaf^tion, p. 289;. Water Resources in Hawaii, p. 85. , 
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Chapter 2 « , 

A HISTORY OF OAHU'S WATER SUPPLY 
«... • ■ 

The following chronology is. intended to place key 

events and processes relating to Oahu's wateip supply system 

into their historical context . 

' " ... ' . 

1848 ' Th^' Hawaiian Monarchy begins operation of Oahu's 
fiirstj^ter supply facilities. | 

1879 Artesian water is discovered on Campbell Estate 
land in EWa.V • ^ 

1893 , The end of' the Hawaiian Monarchy. 

1898 The Republic operates Oahu's water supply system 
K from 1894 to 1898. In 1900, the Territory as-_ 

sumes control of the wa-^er supply system. 

^ 19i3 "The Terrifearial Legislature turn's the operation 
of the system over to the City arid County of ^ 
Honolulu. . , o 

1915 The Board of Supervisors e^stablishes the 

V . Honolulu Water, Commission to study the water 
sjapply feituati6n. The Commis5ion reports 'in 
1917. • ^ ^ 

1925 The' Territorial Legislature establishes the 
* ' Honolulu Sewer and Water Commission (HS&^C) . 

The HS&WC acts to prevent a water crisis. 

19 29 The Legis^lature passes the Cooke Bill establish- 
^ irig the Honolulu Board of^Water Supply (BWS) . 

; 1930 Major Wilson relinquishes control of the water 

supply system to the Board of Water Supply. 

1932 Thfe^ City and County takes full tesponsibility ^ 
for the operation of the sewerage system. This 



function remains with the City until 1974. 
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^1 

1941^ World War II accelerates growth on Oahu and 

places heavy demands on the water supply system. 

1944 The Halawa Valley Project goes into operation; 

for the first time, Honolulu received water from 

outside the limits of the District of Honolulu. 
« « 

1953 The Territory establishes the Hawaiian 
Irrigation Authority (HIA) . 

1957 The Territory replaces^ the HIA with the Hawaii 
Water Authority (HWA) . \ " 

. 1959 The Territorial Legislature passes Hawaii *s 
basic ground water law. " * 

\ 19'59 The Board of Water Supply t^kes over the respon- 

/ sibilities of the Suburban Water System . An 
' ^integrated, Island-wide system becomes a possi- 
bility. - ^ ■ • . . 

1959 Statehood, and accelerated growth for Oahu. 

. . ' • . ' ■ ■ 

1961 The Pivisiori of Water and Land Development , 
^ Hawaii Departmejit of Land and Natural Resources , 

becomes the State ' s -adminprstrative arm in the 
water, resources field. "''j?he^ Hawaii Water 
Authority is abolisfied.-^ 

1971 /The Board of Water Supply" publishes the 2020 
^ Plan . . , 

' 1974 The Board of Water Supply undergoes reorganiza- 
tion. - 

1975 The Board of Water Supply revises the 2020 Plan . 

An awareness of© tSe liffe-giving Equalities of fresh 
water was an integral part of ancient Hawaiian life. The ^ 
Hawaiians built their villages- where water was available, 

r ^ ' ^. ' ■ 

and 'the opening of the intricate net^work of canals to irri- 
gate the tarb fields was a focus of community expierience and 
celebration. .Legends recall the 'travels df Kane and 
Kanalo'a, two of the most important deities , who unleashed , 
springs and streams throughout the Islands, for the benefit 
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of the Hawaiian people. Two famous pools on Oahu are said 
to have been cr.eated when Kane plunged his spear into the 
ground:^ Ka-Puka-0-;:Kalihi , (The Water Door of Kali,hi) and 
Ka-Wai-a-ke-Akua (the Water Provided by a God) in upper ^ 
Manoa Valley. In the legend of "Aukele-nui-a-Iku,'" a man 

visited the sacred pool "Kalani-i-Hau-ola, " and' with the 

" . ■ ■ ■ , * . 

help of Kane, obtained waters that-brought his dead brothers 

back to life. 

There are many such stories in Hawaiian folklore. The 
gods of water were seen as the givers^of life." They were, 
"associated with the irrigation, cultivation and harvest of 
taro r<^ot and the production of tapa cloth. The Hawaiian 
people recognized the importance of ah am^lja supply of fresh 
water and they expressed this understanding through the 
^songs, stories and legends* that , reflect th^ir philosophy of 

- In order to understand Oahu's contemporary water ^ 

, suppjly situation, it is important to be aware of thp Is-. 

V^^land's historical development . and the. role of water in 

Hawaii's histd'ry. This chapter will consider the following: 

-1. Patterns of settlement on Oahu and their rela- 
- tionship to water supply.. ' ^ ' 



Honolulu Board of Water Supply, Pure ^Water for 
Honolulu (Honolulu: Honolulu Board of Water Supply, 1964) , 
p. 4. '. , ^ . 

. ^Abraham Founander, An Account of the Polynesian Race,- 
Its Origins and Migrations (Tokyo, Japan: Charles E. Tuttle 
Company, 1969), p. 78. ' " 

' ■ ■ " • ' S 
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2. Water supply crises and their amelioration 
through the application of technology and -the 
reform of institutions.^ ' . . , 

3. The effects of the Depression, World War II 

and the postwar period upon Oahu*s water supply. 

In the early decades of the , Nineteenth Century most of 

" . - if 

the Honolulu area was dusty and barren. -A village' stretched 
from lower, Nuuanu Valley to the Harbot area around the base 
of present o^y Fort Street.. People drew their' water from 
the stream running through Nuuanu' ValTey, from springs in 
the Valley* and from shallow wells in the coastal plain. By 

the 18 30 *s the provisioning of the whaling s-hips that win- 

'* ' * ^ J. 
tered in Honolulu harbor was the most important industry oji 

Oahu. Fresh water was a necessity for the whaling ships, • 

and the owners of shallow wells did a good business ,gelling 

water to ship captains. -But the quality 6f water from these 

weL^s was poor ,^ and it was deteridrating. ' By 1.845, dommu- 

nity opinion* demanded that some means be found to bring 

q\iantities of good quality wat.er down from J^uuanu Valley to 

provide €or the needs of t he^ wh alers and the beautif ication 

of the town. 

In 18^, John Young, Minister of the Interior, re- 
ported to King Kamehameha III that the first unit of Oahu*s 
public water -supply system was in\bperation. The installa- , 
tion consisted of a small reservoir, a leaden pipe to trans- 
port water to the harbor area, and a water tank located >t 
the Harbor Master's office. Minister .Young reported the 
cost atM^2,.&47; but pointed out that the sale of water/ to 
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sailing ships would probably bring the Monarchy a good' 
profit. ^ • ' . 

"Three years later, Minister Young reported tha comple- 
tion of the second public water supply facility.' This unit 
consisted of an iron^^^^^^e rtinning from a reservoir at the 
King's ppring in Nuuanu to the harbor area. This ' installa- 
tion was designed to serve whaling ships, but it also sup- 
plied water to ^ihany hpmes in' the Valley and near/ the narbor. 
The new pijSe .spurred Honolulu's fire p*revention efforts , and 
seyeral cisterns were ihstalledv at key inte;:sections in the 
growing town. By 1854, the population of Honolulu exceeded 
11,000. The village was becoming a sm^ll city and it was^ 



ci,ear an expanded water supply sysit^m would soon be 



necessary. In the middle" an4 late 1850's, William Webster, 
a civil engineer,^ designed an^ built, a w^er supply system 
^corisi^j^ing -of ^ new and larger reservoir, a 12 inch main and 



sevex\il distributing m^ins. Then this system was completed 

V 

in 1861 and it was considered more than adequate for Hono^ 

. • . 4 
^lula^'s watero supply needs. 

^•The discovery of artesi,an water ^at Honouliuli near' Ewa 

in 1879 was a vital factor in the development of * co^empo--' 

rary 'Oahu. -Prior to 1879 most- of the coastal district from 



^ ^George F. i^ellist,^ /fAn Early ^^History o£ HOnolul^u's* 
Water System, Honoln,lu: Honolulu Board of Water Supply, 
1951, p. li' (Mimeographed.) * - . ^ | . 



Kaimuki to K^lihi and beyond in both directions was an arid 
pla^n., practicaliy a desert .^ The town of Honolulu was dry , 
and . dusty, and the growing* population of the late 1870 ' s 
pressed' against the limited water supply provided hy shallow 
wells, springs and streams. There 'was littie agriculture on 

O'ahli'' except on the Windward side and in the val]^ys . where ^ 

* ^ ' ■ ' • • » , •- . " . ■ . ' 

streaius provided en ample supply of water. " Hawaiian 

Government Officials ajad the Editx)r of the Pacific 

" ■ -7— 

Commerdial Adyelrtiseu: expispssed concern that Oahu*s economy 
and Honblulu*s growth would be sharply restricted by ladk of 
available fresh v^ater . The driiring of the first artesia'n 
well laid these fears to re^t. In, effect, artesian technol- 
ogy pushed bacK an -enviroripental limit to growth by provid-v 
ihg what 'seemed -to be an inexhaustible supply of fresh water • 

• • ■■ , ' " .^ . ^ ■ . ^- . r : 

in 1879.^ • , > . V ^ 

James Campbell initiated the effort that resulted in * 

- ■ ' ' ^- . ' : ^ ■ . • ^ 

the discovery and development of artesian water on Oahu. 

Campbell pwned thousands of acres of land in Ewa and the, 

Central' Oahu plateau. - Practical.ly all of the land was too 

dry to support agriculture; Campbell used it to pasture his 

cattle. Although successful artesian wells had been brought^ 

into production in Eurbpe and on the mainland for over half 



^' ^George. F.* Nellist, "The Discovery and Development 
of Artesian Water," Hpnolulu: Honolulu Board of waTter 
Supply, 1953/"^. 1. (I4imeographed.) ' - \- 





■ ; . ■ 26 

a century^ no one had attempted tfb" Tocate artesian water in 
the Hawaiian Islands* Campbell engage<3ig|'ames Ashley^ an 
experienced mainland '^'welj. driller) to 'drill a deep well at 
Honpyliuli. * Work began in JulyV 1879, and after two. weeks 
of ^drilling, at a depth of 240. feetv Campbell and Ashley 

stmick artesian water. In October of- that;, year, the Pacific 

•/ > ' ■ 

Coimiiercial* Advertiser carried the following item: 

— — — ^ — ; — ~ ' — z — ■ ' •. . * 

The Artesian Well7-A recent visitor to Ho 
reports the^ well as continuing to flow fre 
withou* any diminution in the quantity of wa 
discharged; constituting, in fact, quite a ri^r 
which for the present and until planting can 
accomplished, ' is allowed to f*un into the sea 

I Today a simpie stone monument beside Fort Weaver Road 

^^coiifei^iGrates the discovery of artesian water on Oahu. The 

monumeht is surrounded by acres of sugar cane, a bountiful 

contrast to the arid and barren plain that existed prior to 

Campbell? s discovery. / * . V . 

* Artesian water' made* the large scale cultivation 'of 

"Sugar cane feasible . 'In effect the sugar / plantations , with 

their immense and dbntinuing effects on the society apd the 

economy of this Island ^community were m^de possible by the 

existence and discovery of vast quantities of artesian 

waler. Oahu prospered. Iler population increased, anid 

Honolgulu entered the Twenl:ieth Century with the potential to 

become a flourishing mid- Pacific commercial center. 



.^Ibid. 
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Wilthin a year of the -discovery at Honouliuli a second 

artesian well was brought into production on the property of 

Dr; Augustus Marques^ on Wilder Avenue near Puriahou School.. 

A contemporary observer heralded the new well and artesian 

water in general, as holing "the promise of beauty and - * 

fertility for thousands of acres of almost useless land."^ 

Many wells wera drilled dn the following yearsV and artesian 

technology transformed Honolulu from a. dusty town into a 

city known worldwide for its arboreal and horticultural 

beauty . - • ^ 

Honolulu's first In'ajor reservoirs, one, in Makiki and 
■ • ■ ^ ' . ■. - 

the other in J^utianu Valley-, were under construction at the 

same time that artesian wate^t: w^ll^ discovered These reser- 

voirs were stippiied t)y streams and, springs; it was not until' 

the Beret'ania S^treet pumping station went into opejration in 

1895 that artesian* water contributed substantially feo^ the 

municipal water supply.^ ' 'o 

In '1881 a severe smallpox epidemic 'st^ruck Honolulu. 

Thg Hawaiian Government and the comfriujiity in general experi- 

ence^ a"" heightened interest in public health, and • safety 

of the water supE3ly was called Into 'questioh. One ^result 

was the -construction of a f ilt^ring^ plan.t f or the Nuuanu 

reservoir^ A second efJEect was public insistence- on * 



7lbid. \. . 

^ ■ ) ^ . « 

^Ibid., p. ^3^. . . 
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conversion from the suspect* surf ac$^ streams and^springfs to 

9 ^ ' 

unquestionably safe artesian sources. 

In the 30 year period following 18.80^ over 400 iar'te- 
sxah wells were drilled on Oahu. Mun:|^cipal wells Were- 

• ••' J 

regulated/ but they represented only a fraction of the tgtal 
number of wells drilled. - Most wells were uncapp^ed. Water 
flowed freely for agricultural and domestic use, but 4-i^unense 
quanti'ties were wasted^ ' , 

Jn 1913 the Territorial Legislature t^nsf err^d the 

water systenl from 'Territorial contr9l to the City and County 

^. ♦ ■ ■ ■ 

of Honolulu. ;Two years later Mayor John C. Lane/ acting 
with the agreement of the Board of Supervisors / -appointed 
the Honolulu Water Commission 'to determine the status of 
Honolulu's water, supply. After two years of investigation/ 
the Commission described the situation as follows: 



The water supply system. of the city has been 
created at haphazard/ no comprehensive plan for it^ 
development having been formulated or^adopte^. As^ . 
the population has grown and the demarnd for water 
increased/ the system has been extended and added 
tO/ along the lines of least ^resistance . . . . This 
rliethod of procedure has resulted in milch unintelli- 
gent development and wasteful expenditure. . . . 
Again/, the multiplication of pumping' plants and 
wells drawing on the artesian system/ has gone u 
steadily on, notwithstanding the demonstrated fact 
that the system is Already overtaxed; that the arte^,- 
sian water^ level is steadily falling, and that if ^ 
radical remedial steps are not promptly taken/ its 
complete failure, or at least ^^extreme diminution, is 
due at an early date. 10 



9 * ^ 

Ibid. / pp. 3/ 4. • , • 

"^^Honolulu Water Commission/ Report to the Honorable . 
Mayor c^nd the Board of ^upervV^'^t of - the City and County of 
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The Coiomission listed the follQwing reasohs for- this v 

•alarming Situation: ' ' , 

1., Rapid population growth: 1854 . .'. »11.,455 
■ 1890 ' . .;. 22/907 

. ■• • ' 1915 ... 64,150 

2. The mistaken belief that the artd^sian water 

supply is. inexhaustible. ^ . • ^ * 

3- . Frequent irrigation of Honolulu's abundant 

lawns • and gar^enis . . 

■ . . ■ ' • ' . *. " ■ • ■ * 

^ 4. The cleaning requirements of the newly con- 

^ V . . strucfted ^eyer system*. > , 

The Honolulu Water CcMmijission' s report was a far- 

■■* ' ■ . ..■ , ■ » ■ ' 

sighted and knowledgeable documeirt. It articulated problems 

that were to confront water supply decision makers for the / 

npxtr"half century . Here -are the "Commission * s recommen- v 

dations: * " . " 

" ^ ' • .• ' ■ ' , • . 

The immediate preparation Of an Island-wide 

• water plan. to include agricultural as well as " 
municipal use / and ai detailed examination of 
all potential w^ter- sources in order to, 
ach'ieve their most rational development. 

,2. Decision makers, should anticipate an annual 
population growth of 6% for the next twenty 

* years/. ' • - . , - 

All_sources o£ water must, b.e cans^erved. . ^• 

^ 4- Surface wkters in?Nuuanu are so pcrXluted thtit 
they are a^enace to public?* health; these' 
waters should either be abandoned as a muni>ci- 
, pal source, or they should be rendered ^afe by 
. adequate fil^tration. ^ 




Honolulu on the Available Wat^r Supply for the City of 
Honolulu (Honolulu: , Honolulu Walter Commission 1917) , p. 4 . 

\' * "■''-'•Ibid.',; pp.' 4/ .5. • ' 
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5, Leaky or Abandoned artesian wells should be 
capped, and th^ drilling of new wells should 
be liinited^ until the overdraft of a the artesian 
■ supply.. IS brought to an end . 

It took a prolonged drought beginning in the spring of 

192 3 and not ending until late 1926 before the community 

acted to protect its endangered water supply. Thes situation 

had deteriorated badly. In 1880, when the first artesidn 

well was drilled in Honolulu, the artesian head stood* at ' 42 

• . ■ \ . ■ ■ ■ ■ 

feet above sea level. After forty years of unrestricted 
drilling the artesia'n head had declined to 26 feet* Engi'^ 
.neers estimated that a decline, to 18 feet would\re'sult in 
salt water intrusion and tl\e destruction^ of J;he artesian* 
,wa^er s'uppsiy. If present trends were allowed to continue, , 
the destruction' of the municipal water system would occur iji 
the early 1930's.^3 [/• \ ■ ' 

In the 1970 *s, Oahu had begun to experience its water 
supply system as a limit to growth. Artesian technology had 
pushed back that limit and permitted forty. years of ex- 
pansion. But artesian technology had been abused. By the 
mi d^920 ' s( water, supply was again perceived as a limiting - 
^factor in the growth, and well-being of the Island community. 
This time a critical wateqc shortage was averted through 



: ^^Ibid., pp. 6, 27, 28, 72, 89, 

"^Honolulu Sewer and Water Commission, Report of the 
Honolulu Sewer and Water- Coimnission to the Legislature of 
the Territory of Hawaii, Fourteenth Regular Sessi-on 
(Honolulu: Honolulu Sevzer and Water Commission, 1927) , graph 
facing p. 12 . . . * • 
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legislative action and institutional reform i^ addition to 
the application of new te^nology. . - 

At the same time that the drought' of the mid-1920 ' s 

/'^ " / . * • 

was, having^, its effe"ct qii Oahu's water supply, corruption and 

inefficiency were uncovered in the City ^ancl. Coynty Water-"* 

works Department. The Board of Supervisor^ coitimissioned an 

independent audit of the Department by .the Henry Davis Audit 

Company. . The audi>t revealed that over $120,^00 of public 

funds had beeri embezzled or lost * through - mismanagement . The 

auditing firm's report indicated the extent of the problem^: 

The needs of the department had far outgrown 
. whatever system of accounting existed. . . . Office - 
methods were so amaturish an4 incomplete that op- 
portunity for losses, if • not defalcation^, existed 
at .every turn. The department had no knowleSge^^f 
what its revenue should be, or of the amount of' 
charges sent out. , . . ^ - 

Thg^taff organization was crude. ; . . Office 
discipline and co-or'dinatirig , cbmparatively speak- 
ing, did not exist. . . . The forms and books were , 
* unsuitable, improperly kept and misused.; numerous 
records were lost or stoien. ... 

Existing detail maps were quite useless. ... 
It can be said that no system of mapping privilege's^ 
or of recording the location of mains, laterals, 
manholes, f ire . hydrants^ etc. existed. 14 

Three former Wateirworks Department employees Were 

convicted of stealing public monies and were given long 

prison terms. The City administratioii took action: Mayor 

John Wilson appoinfea,d former Territorial Governoj:, Charles 

J. McCarthy, a, man of unimpeachable integrity, * to be 

Supervisor of the Waterworks" Department; arid the Henry Davis 



14- " ' 

Honolulu .Advertiser , June 10, 1925, pp. 1/ 2 



h. ■ ■ ■ ^ ^ ■ ■ ■ ,- . ■ • '32- 

Audit Company instituted an efficient office systeni to . 
repl-ace'the administrative and fiscal disorder 'that had 
(existed » in the jDepartmqnt. .^^ ^ * - 

'-f ■ ] . ; . .. . •, ■■ ■ ^ ■ . 

The Territorial Legislature took action by passing 
Act. .150 'of the regular sessipn, 1925,- which established the 

- Honolulu Sewer and Water Commission for a period of five 
years-, and pharged it* witH providing "aJ|fermanent and ade-. 
quate supply" of fresh water for the CWty of. Honolulu. 
The Commission held its first meeting on May 14," 1925', affd 
two 'weeks later it appointed for it:s Chief Engirieer a man 
who was to have a considerable impact on Oahu's. water supply 
system i^ .the Twentieth Century: Frederick Ohrt. Within a* 
f^w weeks Ohrt had virtua3(-ly completed the organizatipn of ; 

^ the stkff of the Honolulu^ Sewer and Water Commission ; 
(HS&WC) ' ' ■' ^ • 

^ In January, i927, Frederick Ohrt submitted his first 

major report to the members qf the HS&WC. His assistant^-, 

, G. K. Larfison and John McCombs, described the situation in 

these .terms: * - -\ 

The city is supplied with wate^: through anti- 
quated equipment which is by no means a system, b.ut 

* an unplanned patchwork of linirelated units. There • ^ 

• are frequent water shortages in many parts o£ the 
city, there is an ever present fire menace ,. growth ^ 



l^Ibid., Marqh 4, 1925, p. 1> and June 10," 1.925, p. 4. 

^^^ Report of the Honolulu- Sewer and Water .Commission to 
the Legislature of the Territory of Hawaii , 1927, p. 4. 

17. 
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is hamper 6fd, and, in general the water system has 
.^lagged far behind the needs of the City.lS 

Ohrt called for a forced conservation program in order 

"to achieve*^ a d^ramatic reduction in the daily draft from the 

artesian supj>ly: , . 

* 1, Complete' government ownership and control of 

all artesian waters in the District of ^ 
Honolulu." ^ " ~ r 

2. Prohibiting the drilling of new wells except 
for ;&overnment use, and the sealing of all. ^- 
other wells. 

3. The '^fitering of all water privileges, and 

- complete accounting for all water pximped into 
the system. ' * » 

4. An increase in the water rate in order to ' . 
. . - provide ah incentive for individual qonser-. 

vation. ■'•^ \ ■ ' . . > " , 

Complete government oWnelrship of Honolulu ' s artesian 
werl^s- ^^^too^ radical a proposal to be' aqcepted by the* 
^erritc5tial Legislature. But in> 19 27 the Legislature did . 
provide^ regulatory powers for the HS&WC * including thfe avi- 
tharity to grant or i;e fuse permits for. the drilling of new 
wells witHin the^ District of" Honolulu. The law providing - 
these powers. Act 222 S*L. "1927, was challenged by the City 

. - ■ \-- ■ . ' ■ \ ■ 

Mill Company , 0 Ltd. , when the HS&WC refused to grant the 
Company, a permit to drill "a 'new artesian well. The case 
•went to\ the Territorial Supreme Court which decided that, 
based on the legal* doctrine of "correlative rights," a land* 



^%bid., p. 9. 



■••^Ibid. pp. 1-6, 17. • ^ ^ 



owner is entitled to a share of any ground water that may 
exist under his property. The Supreme Court's ruling did 
not interfere with the Commission's right to regulate drin- 
king; the Court merely determined that the Commis^on had no 
right to prevent it entirely. In any case , thp heyday of 
artesian well drilling was over. Only one new well was ^ 
drilled in the two year period beginning in 1929, and it was 
drilled in accordance with regulations. ^ ' . , x 

In 1931 water rates increased. to .12 per 1,000 gallons 
of water for domestic use.^ Rates went up to .18 per 1,000 
gallons* in 1933. But the metering of the CxZy Was' a more 

. . . ■ K'. -.^^ 

fundamental, factor in the success of the conservation pro- 
gram than the raising of rates. Ohrt's conservation program 
Was a clear success. Consumption fell from 2 33 gallons per 
person per day in 19 24, to 131 gallons in 19 34.^-'- 

The accomplishments of HS&WC under Frederick Ohrt's 
supervision were remarkaj^le. In addition to the conser- 
vation program described above, the HS&WC carried out a. 
i:^umber of vital construction, projects. Between 1926 and & 



^Honolulu Board of Water Supply, Report of the Board 
of yjater Sjupply, City and County of Honolulu, to the . ' 
Legislature of the^ Territory of Hawaii, Sixteenth Regular 
Session (Hon61ulu; Honolulu Board of Water Supply, 1931), 
p. 17. 

Honolulu Board of Water Supply, Report of the 
Honolulu Board-'of Water Supply^ City and County of Honolulu, 
to the Legislature of the Territory of Hawaii , Eighteenth 
Regular Session (Honolulu: Honolulu Board of Water Supply, 
19 35), p. 16. • ' 
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^928 the three main pumping facilities, at Beretania St., in ' 
Kaimuki and in Kalihi were substajitially reconstructed. New 
firepjroof - buildings were added and modern steam pumping 
equipment was installed. New artesian wells were drilled at 
these key locations,^ and' the three stations were joined 
together* by large mains so \hat any two stations could meet 
the water demands of the elUiire system. One important ^ 
financial effect of these efforts was a 25% reduction in 
fire insurance ratfes for the City of Honolulu. 

The "Commission intensl£ied efforts to locate and seal 
lost and defective artesian^ wells . *Sixteep wells were , 
sealed in 19 28 'and 1929 and JHS&WC inspection teama^ear- 
marked many other. wella^; fof^^'repair. CrewnTen investigated 
and repaired leaky reservoiafs and Water pipes as part of the 

Commission's construction-conserva'tio'h .program. ^?he HS&WC 

• ' , ' ' 

instituted the water resourcafe rd'se^rch program suggested by 

the Honolulu Water Commissibn in 1917, .Ixy * author:izing J. 

Kunesh of the U.S . Geological Survey to carry out 4stailed 

P4 « - ' 

Studies of Oahu's surface waters.'^^. ° 



■Honolulu S^wer and Water 'Commission^- Report af the Y 
Honolulu S^wer and Water Commission to the Legislature^ of 
the .i^erritory o^f Hawaii, Fifteenth Regular Sessioji v{Hpnolulu: 
Honolulu Sewer and Water Commission, 1929), p. 45. 

^ ^^George F. Nellist, "Biailding a^ Modern^ Water System," 
Honolulu:^ Honolulu Board of Water Supply, 1955, p. 1. 
(Mimeographed.) * 

^^Honolulu Sewer and Water Commission, Report to the 
Legislature, 1929, pp. 15, 1)5, 71. 
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In 1933, the Honolulu Board of Water Supply, successor 
to the HS&WC/, reported" a marked reduction iri demand on' the 
artesian water suf ply 'and attributed th^s success to five / . 
factors! 

1. The metering of all services^ 

2. Monthly billing, * . ^ 

3. The sealing of leaky wells. 

4. The reduction of distrrbution and storage 
system losses and the metering of private 
wells. ' \ ' 



5. A material reduction in unaccoi^hted for watei:> 
from 39% of the water entering the systela in * 
19 28 to 19% in 1932.25 

Two factors beyond the cpntrol of water..^..§upply^ > 

cision makers contributed to the success of the conservation 

• . * .- ■ 

program: rainfall was above, average for the six year period 
beginning* in 1927; and the Great Depression took its toll 
of Oahu's economic activity and population growtji. Prior ; to 
the Depression,^ Honolulu's population had be*en growing at 



the >r ate of about 6,000 per year.\ But because' of the down- 
turn in economic activity the population increased only 
2,600 per year in 1931 and 1932^ Population showed a 



^^Honolulu* Board of Water Supply, Report to the 
Legislature , 1933 , pp . 3 , 4 . 

^^HonoluXu Board of Water Supply, Ninth Biennial 
Report of the Board of Water Supply, City and County of 
Honolulu (Honolulu: Honolulu Board of Water Supply, 1943) , 
graph facing p. 10. - 
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decrease of .3/000 in 19 33, and remained s.table at about ^ 
141,000 in 1934.2'' 

Regardl e^s of natural factors and worldwide economic 
conditions, water supply decision makers achieved dramatic 
results in the ^years following.. 1925 . They averted a cata- 
atrophic Vater shortage and established the foundation of 
Oahu's moderiji water supply system.. One of the cl'earest 
.measurCT[ienr€s of their success is that the artesian hea^ 
Which had dropped from 42 teet in 1880 to 2'^.5 feet in 1926, 
rose to 32 feet by the end of 19'32. ^ Frederick Ohrt ex- 

o - ^ ^ ' • » • 

pressed satisfactipn with the Results'" accomplished in what 

had been a near critical watet suppl^situation: . 

• ^ . ■ ■* ^ 

That problem I now feel, for-the first* time, has 
been solved, as far as any problem can be called ^ s-^ 
solved in the life |iistory of a growing waterworks 
of a modern city. . • .29 . • 

♦ ' 

In J:^29 £he question' of the institutional structure of 



the water supply sy>stem came tQ the fore. The Legislature, 
had established 'the HS&WC in 1925 for a term of five years. 
The City Waterworjcs Department '^had un'dergone reform since 
the abysmal days of 1*9,25, and was serving as t^e^ effective 
working arm of ;the HS&WC The Department ha4. installed the^ 

" ■ * • , - Y ' ■ ^' ' 

thousands of water meters thatv contribu.feed' to conservation 



^Honolulu'' Board of Walter JSuPFtlS^/ Reptort. to the ' . 
Legislature , 1933, p. 15, and ^^port . t6 . tbefl Legislature ,j . 
1^35, pp. 5,, 6. ' Y""- • r ' \. / ' ■ /* 

« ' " ' '' ' J ' ' . ' ' ^' ' • .•• 

^^Hoholulu Board of Water Supply r' ' Report to the . 

Legislature, 19 33, p*, 4./ ^ - ' «^ • 

— ■ — " . " ' -J 4 ' * ^ 

. ^^Ibid.^ p. 92. • / . ^^^./'v; / ' . 



and helped produce • enough revenue^^ make the water suppl;J^ 
system financially self-sufficient. In additiox|^, the > 
Department was compiling detailed maps showing the location* 
of all mains^, services and meters ^ and was installing a 
modern recording and accounting system*^ Moreover^ the 
Department operated the system's threa\new piimping stations, 
and all of its. other water supply facila ties . Although the 
Wate2nfl7or]c1fe Department wa,s accused" of inefficiency from time 

to time, the weight of evidence suggests that the Department 

■ • . . . - ' ' ■ ' ■•■ '• ■ ■ • 

made" a significant contfibu^tian to tJxe conservation and 

modernizato^p effort.-^" - . , 

Late in 1928, the Hawaii Bureau 'of Governmental 

.Resources, brought Carl Griinsky, a v>ell-known cphsulting 

engineer, to Oahu to study the water situatiop. In Janiaary, 

19*29 , Grunsk'y made a verbaL presentation of his f indings - to^- 

government officials, members, of <t:he. HS&WC and other leatdi-ng, 

citizens assembled in the Chamber of Commerce board rCom. 

He* said, in effect, that the critical water supply situation 

was stabilizing, thatVthe HS&WC had bedn doinig an excellent 

job, but that a ^reat d^al of work remained to be done. He 

advised the -spending of $3,000/000 on a three to four'y.ear 

construction program (precisely the sum the HS&WC had re- 

quiteted in 192.7), and the^raising of water rates to .20 per 

1,000 gallons for domestic users. ' Most important from the 



^^Honolulu Sewer and Water Commission,'' Report to the 
Legislature , 1929, p. 41. > \ 



. institutional standpoint/ Grunsky recomiriended the creation 
gjof an agency of ^control over the City's water siapply systep 
tffat .would not be subject , to a change "in personnel/ with ^ 
every' change of the jSity adminls;^ration.^-'- • 

• Grunsky'was calling for the establishment- of an auton- 
dmous, or semi- autonomous / w^ter supply agency for Honolulu. 
The establishment of quasi-indqpendent public agencies was 
one of the measures advocated by ''good government" reformers 
' during .the'' Progressive Era (fro^^^bout 1900 into the. 

1920 ' s) The purpose of these^i^^^ncies was to Ntake power 

J ' ' " •• ■ ■ / ' , ■■■ .. ■ 

out of the hands of bosses and corrupt political machines, 

* and -grant, power to professional, 'civil-service bureaucra- 
dies. - lief ormers felt* that, thp political processes were 
vulnerable^ to corruj)tion, and advised the establishment of° 
semi-^utoriompus agencies to separate whole areas of public 

'Service responsibility and auttjority .from the political 
processes.. These agencies provide increased professionalism 
and continuity of personnel, but they operate at some dis- 

^tance from the electorate and tWe checks and balances of the 
political system. 

As far as the institutional future of Honolulu's water 
supply system was concerned, efficiency and continud\ty may 
have, been legitimate reasons for establishing a semx- 

^ autonomous water-supply agency. But bossism and corxi^t 

' * ^-^ Hpnolulu Star-Bulletin , January 4, 1929, pp. 1,. 10; 
Ifoilolulu Star-Bulletin, February 1, 19 29> pp. 1, 2. 



machiiie politi6s were not legitimate issues, PoliticaX 
power resided priitiarily-in\the ^Office of the Governor and - 
the Territorial Legislature, not in Mayor John Wilson Is City 

' ■ ^ ■ \- • , " * ■ 

administration. ' , . 

Grunsky's recommendation was consistent^witk "the fol-- 
lowing recpmmendati^n made by Frederick Ohrt^^a year earlier: 

' • * 

(The Territorial 'Legislature should) authorize 4 * 

' M5y the consolidation of ajiy and/^ll phases pf the ' 

wat^r problem/ including "investigations and develop-' 

ment, construction, supply , distribution, 'equi^meri"t _ 

and finances,'. under one body with full authority arid 

"fixed responsibility of solving the Honolulu' water 
problem. 32 ... , 

■-. . » 
Oh:^t was recommending, ,in effect, that""- Ihe term' of the 

HS&WC be allowed to expire in 19 30, .and that the City Water- 

wor-ks Department be abo^Lished in. f avor of a single" agency \ . 

possessing . the responsibility and authority of both the " 

■ ■ ■ ^ y 

HS&WC 'and the Waterworks •Department . . The Cooke Bill, vhich 
embodied Ohrt '*s suggestions, and proposed the ^cre^tion of a 
semi-aUtonomous Board of Water Supply, came, up for consider- 
atidn by the Territorial Legislature early in 1929. ^ 

The day after Carl Gr\insky made his recommendations at 
the Ch^amber of Commerce, Riley Allen of the Honolulu Star- 
Bulletin editorialized in favor^ of . creating a semi- 
^lito'nomous water supply agency:* ' ^ ' * 



At a time when trm victors in- the recent^ 
elections are busy dividing up .the spoils of politi- 
cal war . . . (Grunsky's) recommendations come with " 



22 . . 

Honolulu Sewer artd Water Commission, Report to . 

the Legislature , 1927, p. 6. ^ • ' 



singular force. Ultimately we hope that Honolulu 
will place its water and sewer system — city / . 

* functions absolutely vital to health — beyond the 
.reach of the political job glistribators .'^3 

^Influential people in the community, legislators, , 

editors and key staff members of .the HS&WC favored the 

establishment of the, Bo^r^ of Water Supply on the grounds of 

administrative continuity, -operational efficiency- and free-- 

dom frgm political control, c But the Board of Supervisors 

went - on record agamstVthe formation of a semi-autonomous 

water suppl^ agency . Supe^isor Manuel ^Pacheco inveighed / 

against tlfe J^ooke Bill before his colleagues: 

Lt has been said by the proponents of this bill 
that: it will take the waterworks out Of * politics and 
p]/ace it under an Efficient management. I say that 
Jit they are sincere about the politics,/ then place 
the. waterworks under civil service control, but keep 
it under the management of the City *nd t:ounty wh^re 
, ' it belongs. -^I am in favor of civil service for this 
department and above all I am opposed to having the 
Territory tdke it awa^^frpm u^.-^^ 

The Board of Supervisors passed a resolution asking 
the Territorial Legislature to vote againsit the Cooke Bill 
on the grounds that the Cooke Bill is equivalent to conf is- 
cation of City and County property by the Legislature; that 
the City has as muqh right to operate a Waterworks depart- 
ment as it has to pro\;ide otfier essential public services.; 
and in any caSe, the City Waterworks Department has earned 

^ -^^ Honolulu Star-fBulletin , January 4, i,9 29> p. 6. 
^^Honolulu .Advertiser, Mrftch 6, 19 29, )). 1. 



surplus revenue for several years and has provided adequate 
service' at reasonably lo^i r^es.'^^ • • • 

* A second public discussion-of the Cooke Bill took ' 

; place in mid-March, 1929. The occa^sion was a ^oint session 
of the Board of \Su^rviso3^s and the Sena;f:e Select Coiranittee 
headed by Senator pooke. Mayor Wilson. and Frederick. Ohrt pf. 
the HS&WC «were present* The Mayor denounced the Bill bn the 
grounds^ tJiat the -City* s w^teir supply facilities are the 
X property of tii& people of Honolulu and the people should not 
• ^be denied control of their property by 4:he establishi^ent of 

a cdmjnission responsible .to no one. The Mayor stroilgly sug-f 

■' * » . ■ * * ' ■ ■ ■ . ' 

gested that the interests of fiscal' v^esponsibility and ^Effi- 
ciency would be best served by placing the operation of ,the 
V water supply sys tem entirely under * the direction of the 

elected representatives of tjie people, that is, the "Boaof'd of 
Super vi s oif s ."^^^ ' * . . * : * - ^ / j 

/ > There werfe two important" factors involved m the 
passage of the Cooke BilT. One factor was political, and 
the other was primarily economic. On the political side. 
Mayor Johnny Wilson, as a Democrat and a populist, offended 
the dominant Republican party' with his independence and his 
'grass roots style. The Cooke Bill gave the Republican ma^ 
jority in the Territorial. Legislature the opportunity to 
sl\p Mayor Wilson's vjrists. From the economic perspective. 



•^^Ibi^. , p. 2 . 



'36, 



HOnolulbkAdverti ser , March 15, 1929, pp. 1, 2. 
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agriculture was the jnainstay' of the Island's economy; » ' ikri." 

. ampl^ supply of f resh Abater was absolutely*^ vital to Qahu's 

. ■ ■ * - ' . , \ . ''^ ^ ■ ' ' ■ 

. siigar and pineapple interests. The' Territorial Legislature ' 

was sensitive to these^ agricultural interc^sts, and the. 

* • " ' ' . . • ' ■ -. • " 

Legislature wanted* to prevent, or at least -delay, the time 
. when the City o£ Honolulu v/ould look beyond i,ts own bounda^ 
ries" for water for J. ts growing population. It is reasonable 

. to assume that many, legislators voted for the Cooke Bill 

^ - ' ^ " . * ■'. ' ■ ■ , • . ^ ■ 

because they sav/ the creation of; a semi-autonomous , water • - 

■■ - ^ • ■ . ■ ■ ■ .- . ' ■ 

supgly agenc;^ as a 'me^ns of |>rotepting plantatibn agricul- 

ture' ^ vital -interest in tjahu'^s water. - 

By the end of March, 1929, the Mayor had accepted the 

passage of the Cooke Bill.. as inevitable and^-was lobbying 

among the legdfslators fqr amendments which would give tl>e 

City Administration a Voice in the management of the. new 

agency . A gpod^^al of discussion centered On the degree 

of autorjpmy to be granted to the Board of Wa.ter Supply. 

Territorial, Governor, Wallace , R. Farrilig.tori, -held the opin- 

' . ■ ' " • * . >. • ... 

ion that the City and County should have a significant role 
ir^ the appointment of the members of the Board. He ex- 

pressed distrust of a wholly independent. BWS on the grQiaridS 

• ■ • * . ' ' * , .- 1 " 

that "all these boards' and commissions have a tendency to , , 
■ ,set up little governments 6t tjheir own."^^ v ' " 




"^^Honolulu Advertiser, March 30, 1929, p^l* 
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• ' In its. final foripn Act"96 embodied a s^gnif icant, con- 
cession to Mayor Wilson and tha Board of Superviaprs by 

providing for strong representatioii^for the City and County 

■ . ' ■ ■ • ■■ ' * ° • 

on the Board of Water Supply. '.Act 96 provided .that tv^o 

# " ^ •'■-'.» ■ * 

lueinbers of the seven member Board would serve' in an ex- '- 

officio capaicity/ the Sliperintendenti of Public Works of the 

Territory, and the Chief Epgineer of > the Department ^of 

Publip Works of the City and County • The, Governor appointed 

, the other five members of. the jBpard ^.op term§ dr. 6lie, two, u 

three, four . and ..five years. As these terms^ expired, the 

^layor, v/i^th the approval df^the Boardvof SUper.^i^o^ 

then *have the right to appoint new mei^bers to sejs've stag-- 

gered five yeafe terms. • Ji?he 'men±)drs of pne Bi^ard wer^e tq, 

serve without compensation, . , * 

The Legislature^ assigned inajor responsibilities- to the 

Board of Water SuppZy: ' " -' V • • , . 

To manage,, control dlnd" operate the Wciter^ system *and 
properties .of the. City .ajid Country of Honolulu, for 
the supplying of waiter, ta the public within- the 
p • District of Hojiolulu; and to collect , receive, ex-- 
pend.and account f pi:, a,],! 3ujnsQQf ^mpney derived from 
the. operation ^^^,^erfeof, , . V '^. , * 

Act 96 also^ g.rat^t:e4^''tiie Boa^ird- the pbwey to sell T)onds 

aTid determine xi^^ater 'tatf&s /so'^that "tiie. .reven\ies derived 

thertefrom shall be^ Sufficient to make the wat^r works self- 

suppqrfelng;. v ' Fu!rthfermore, Act 96' provide^^, that the 

Board" cduiL'd pu'rchas^, lease or otherwise acquire *'all 



: V^^Hawaii, Session Laws, 192a ,- Act 96. 



property situated within the limits of the City a^id Cdunty 

that it may determine necessary for the construction, main- 

tenance, extension or operation of the works under its 

jurisdiction and control." As for management, the Board 

was authorized to appoint a Manager "who shall have full 

power to administer the affairs of the, water works. Subject 

to the direction and approval of sai^ Board . "^^ ♦ 

A careful reading of Act' 96 indicates three limi- 

tations on the independence of the Board of Watier Supply . 

One limitation is the appointive power of the. Mayor. A 

second is, that the Board has no independent legal branch; it 

* ■ ' ' ' > • 

must depend upon the legal staff of the City and County for 

legal advice and agtion. Third, although the Board has 
broad discretionary powers in financial matters, its ac- * 
counts are subject to inspection by the City and County 
Auditpi:. . Nevertheless, the Honolulu Board of Water Supply 
is one of the. most independent of the' semi- autonomous water 
supply agencies serving major metropolitan areas in* the 
United States. A^ comparative study of fiftyrfive municipal 
water supply agencies conducted by Council Services, City"' 
and County of. Honolulu, in^i^tes that of the eight ► semi- 
autonomous water supply agencies responding, only- the agency 
serving Des Mpines, Iowa, enjoys a degree of autonomy 



41lbid. 
42ibid. . 



equivalent to that granted to the Honolialu Board of Water 

^ ■ * '. 

Supply by Act. 96, S.,L. 1929.^-^ ' 

^ Governor Farrington's signing of att 96 on ;Apf il 29, 
1929, and his appointment of the first Board of Water Supply 
on July 1, ^1929, brought an end to a momentous era in the. 
history of Oahu's water supply.. The conservation .and mod- . 
erni^iation measures begun in ^19 25 were beari'^ng fruit. The' 
environmental limit to Oahu's growth caused by the dwiridlfng^ 
artesian water supply had been extended. The underground . 
supply of fresh water was increasing for the first time in 

0 

recorded history • In addition, public policy decision - 
makers were reasonably confident that the reforms con,tribut,- 
Xng to th;is progress had been institutionalized, made perma- 
nent, by the creation* Qf the semi-autonomous Board o:^ Water 
Supply. > \ ' . . ■ 

■■ ' V : '" f .... ■ 

In*^a fitting close to"" the ' tumultuous cjecad@ of the 
I920's", Mayor Wilson refused to hand'rover conlfrol^f the 
City's water supply facilities to tti^ Board of Water Supply 
on, the gnounds that Act 9 6 was unconstitutional. The Board 
of Supervisors and the Board of Water Supply agreed ^^o sub 
mit their differences of opinion and policy to the 
Territorial Supreme Court. On January 27, 19 30, the 
Supreme Court ordered the Mayor and the Board of Supervisors 
to stop interfering with the Board of Water Supply in the 



^^Interview with Lily Okamoto held- in Council Services 
Office, City and County of Honolulu, Septembe^, 1974. 

^^ Honolulu Advertiser , June 25, 1929, p. 4. 
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exercise o£ its powers and duties under Act' 96. ^ The Board 
of Water Supply assiomed control four days later, and on the 

same day, February^ 1;. 1930, appointed Frederick Ohrt, 

. 45 • ' 

Manager. and Chief Engineer. . c ' ' ' 

The engineers of the HS&WC, who had become the ^ngi- 

neers of the Board of Water Supply, had always been prima- . 

rily interested in the water supply conservation and 

construction program. They expended considerably^ less 

.energy on the City's sewer system. During the HS&WC years-, 

1925-1930, th^re were significant improvements in Honolulu's 

waste water disposal facilities,. Yet the* water supply 

situation Remained the consuming interest of^Fred Ohrt and 

his staff. In January, 19*32, ali of the plans ' and rec.ords 

of '»the sewer sys€em were turned' over to the Department of 

Public Works /. City and County pf -Honolulu. And the sewer 

system remained separate from' the water supply system for 

over forty years. . ^ - • ' 

The" Great Depression provided the- Board of Water 

Supply with unexpected respite from increasing demands upon 

• the water supply . -But the ^'decline in economic activitiy that 

reduced vthe demand for water also left the 'Board with a 

marked decline in receipts, from the 'sale of its product. 



^^Honolulu Board of Water Supply, Report to the ; 
Legislatu^-e , • 19 31,, pp. 11, 12 . ' 

*T% ^ ^^George F. Nellist,. "Building a Modern Water Supply 
System," p. 3.^ ' : ^ 
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^his situation caused the Board to set higher water rates 

' 47 
b.eginning in- 1933. 

The year, 1933;, was an extremely dry year. The expe- . 
rience of that year underlined the fact that' rainfall is 
still the basic .factor in water supply. The. artesian head 
dropped three feet in the two' year period beginning in 1933. 
in spite of all of the conservation measures that had al- 
ready been put into effect. In 1935 Fred Ohrt .reported an 
intensified effort to educate the communit]^ about conser- 
vation.' Board Of Water Supply employees emphasized conser- 
vation in community discussions and classroom lectures. The 
Board^ included conservation reminder slips in its monthly 
bilHpg', and' leakage no^icBS were sent out as soon as leak- 

, <' was suspected, ^red Ohrt saw a close relation- 

si tt' butween conservation ahd good public relations; 

It is, our continuing endeavor to maintain — 
^ friendly relat:ions' that will make the .v/ater user ^ 

conscious of the f-act that he is a partner in the ,^ 
' water works and has an active interest dn- its 
^ welfare. That these public relatipns activities are 
'beneficial has jDee^ manifested in many f ways, partic- - 
ularly' in awakening more interest iii conservation . 48 

The depression and the New Deal brought substantial 

federal aid to the Board of Water-supply. By 19^9, the'* 

Public 'Workg Administration had granted the Board cL total of 

approximately $.842,000. In order to qualify fqr the grants. 



'^^Honolulu Board of Water Supply, Report to thie 
Legislature , 1933, p. 87. - • 

*^Honp;].ulu Board of Water Supply, Seventh Biennial 
Report, Board of Wa£er Supply, City and County of HonolulU j 
1939, p: 19. ^ ' ^" ; 
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th^ Board of Water Supply sold $450,000 worth of revenue 
bonds. The Federal Emer.genQy Relief AdmiFdstration and the 
Works Progress Administration contributed labor/, Reservoirs 
and.-pumping stations were* built, scores of miles of water 
mains j\?ere installed;' arid hun4redg of men were put to work 
on projects that contributed significantly to the moderni- 
zatipn and e:j:pansion oE* Honolulu' s water supply system. 

Frederick Ohrt's January 15, 1941« report^ to the. 
Members of the Board of Water Supply is a significant docu- - 
ment becaiise Ohrt perceived that the depression era hacj come 
to an end and tljat the 1940's presented unprecedented chal- 
lejiges tP the Board of Water Supply5 Ohrt^pointed with 
pride feo" the results achieved by the ongoing conservation 
and modetnizatibn program. But he expressed concern over 
the r'apid increase in population and demand on the waiter 
supply ^sy stent caused by the reinforcement of Oahu'^ de- 
fenses . The .-following observation is particularly insight- 
ful in view of the fact that Ohrt m'ade' it eleven months 

before the attack on Pearl Harbor: ^ 

■ ' . 

The enormous expansion o^ the military and naval 
establishments here is largely of a permanent 4ia- 
ture, and the number of civili^an employees required 
^ ' for their maintenance and operation is certain to be 
much greater, than heretofore . 50 



^^Ibid. , p. 21. 



Honolulti Board of Water Suppli^^ Eighth Biennial 
Report of. the Board of Water Spp^ly, pity and County qfj ^^ 
Honolulu, 1941% p. 8. ] ' ' 
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In this same rejjort Ohrt ^mphasized that the con- 

^yruetion program of 1939 and 1940 hacj made a substantial . 

increasevin the available water supply: . • ^ 

Centralization of our operations in the. new 
Board of Water Supply Building, and other progres- 
sive ^step^Kinitiated by this Boai^d when it adopted 
• its biennial prograin two years ago, made it possible 
to lent^r upon the transition from normal operations 
, • to an 'emergency ba^is with compairative ease.^l 

Ohrt pointed to the experience of other nations in the 
war years of 1939 and 1940 and expressed concern that 
Honolulu's- >7a'ter supply might become the target of sabotage. 
"Conserve Water" had been the watchword of the HS&wp^and the 
Board of Water S.upply. In 1941 the Boar^dxadded a new watch- 
word: "Defend Honolulu's Water Supply. "^^ 

At the- end of the 1930 's and the beginning of the 
i940's a new application of technology bore fruit for the 
Board of Water Supply. The technique involves the drilling 

a 

of a shaft on aji/ incline into the earth to the level of the 
fresh water lens. A Jiorizontal - tunnel is then excavated 
through the water bearing lava. Fresh water quickly fills 
the tunnel which becomes, in* effect, a horizipntal well. 
Pumps ^re then placed in a chamber just above the level of 
the lens,*" and the fresh water is piimped to the surface. The 
inclined shaft , underground station, known as the "Maui type" 
well had been proven successful on Maui, Hawaii and Kauai by 



Sllbid. 
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Ibid., pp. 9, 10. 
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sugar plantations in search of ample supplies of high qual- 
ity water. The first, two inclined shafts, in Honolulu were 
located m Kalihi and Waial^ and /were brought in^o .pro- 
duction in 1937* Four years later Fred Ohrt expre3sed 
satisfaction with these two shafts, and Suggested the in- . 
clined sha:fts could ev^^ntually replace artesian wells as a' 
method of obtaining pure water. . ' 

When the Territorial Legislature created the HS&WC in 
1925, it placed the Commission under a major constraint: 

^ (The HS&WC must) insure the cfty of Honolulti a 
permanent and adequate supply withput immediately 
going outside the District of Hpno^ulu and ^thereby 
depriving the agricultural and indiystrial .enters 

prises of water necessary for irrigation and manu- 
facture. 54 ^ ' • „ 

The HS&WC and the Board of W^er Supply had operA^ed ' 
^under that constraint throughout the difficult period of the 
late 1920' s. and early 1930's. In 1941, Fred Qhrt began tq 
prepare Oahu's agricultural interests, and the Territorial 
Legislature, for the time when th^ 'Board of Water Supply 
would go beyond the District of Honolulu (from Makapuu Point 
to Red Hill) to o^)tain a portion of the City's wa^er supply. 
The Board, he said^ would provide for Honolulu^ needs with- 
out going outside the District " until .such time \is all 
available water sources ^within the District of Honolulu have 
been developed to their utmost ♦ extent » " And: 



p. 4 . 



^^George F. Nellist, "Building A Modern Water System," 

. *■ 

^^Hawaii, Session Laws, 1925, Act 150. 
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Increased population arid^ i€s sudden new demand on . 
'\iirci;t^r ^-serViLce necessitate sac^ustmentS' and expansion . , 
/ of plant; and service facilities and* preE^arations ,fpr • \ 
. their protectidn '^that are far- beyond normal Expec- 
tations. .^^ ' < - 

"In April/ 19^^ the Board begap work on the *Ilorth 

Halawa .Valley underg^und pumping station. Thus the. Board 

was compelled -by the increased demand . brought on by World 

War II to go outside the limits, of the** District/of Honolulu 

to augment the ,City's water supply . A 2 84 fpot sjaaft in- 

clined at. 30P was excavated in^-Nbrtli Halawa Valley.. At the 

base' of the shaft, engi^neejcs obu|?lt a pumping chamber and a 

h^izontal tunnel ''extending 900 feet through the water ^ . 

/ • . , - , - . . ■ ^' " .■ ' ■ • 

bearing lava fx) collect millions of gallons of fresh water 

from the lens just above sea' level . -^o electrically 

' ■ . " V. , ■ ' ' ' <'^ ^ 

operated pumps were installed in the chamber just above the 

leVel of the lens 'to pump the water to the surface. The. 

rated capacity of each pump was five million gallons of 

water per day, and engineers 'proyide4 for eventual expansion 

to 20 million gallons per day. Four miles of 42 inch and 

36 inch pipe carried Halawa water in*to the City of Honolulu. 

Eventually the "Big Inch" main extended to central Honolulu, 

nine miles from North Halawa. 1943 ^ the estimated cost 

of 'the project was $1,500,0 0(6 (construction costs eventually 

exceeded $2.1 million). The Federal Works Agency contrib- 

uted $683,250, and the Board of Water Supply sold two -reve-' - 

niie bond issues to finance the City's share of the cgst^ ' 



^^Honolulu Board of Water Supply, . Eighth Bj.ennial 
Report ) 1941, p. 10. / , - 
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The Halawa Valley station went into operation in August, 
1944. It remains the mo^t important single project ever ^ 
undertaken by the Board of Water Supply \ • 

As soon as th^ bombs stopped falling on Sunday, 
iJeceraber 1, 1941, Board of Water Supply work crews reported 

for emergency duty. They had two broken mains and two 

♦ . * - 

' service breaks to cope with as a result of' bomb and anti-~ 
Aircraft shell damage.^ Regular Army units had been assigned 

{ . - ■ ^ 

to guard --fflaj*or Board *of Water Supply installations prior to 

the attack on P'^arl Harbor. 'That protection continued 

• J .- ■/ ' ■ 

throughout , the War, and Board of Water Su^ly personnel were 

■ . * - I > 

armed and trained to take over gu^d dutifep in case the Army 

units were needed to repel an invasion of the islands.* The 

Board of Water Supply remained on semi-alert throughout the 

-Artesian head, the primary measurement of the subter- 
ranean water supply, showed a definite descline during the 

• . ^ ^ . : , ^ . ■ - 

war years. The artesian head' dropped from 29. 38 feet in 
19 39, to 22.07 fe^ in" 1946. The period from 1940 to 1946 
inclusi\[e, was the driestt^seven year period on record. In^' 
only one of those '^ears d^d the rainfall Vxceed th^ annual 
average. A second factor was the rapid increase. in 



. ^^Honolulu Boar^ of Water Supply, NiAth Biennial - 
Report of the Board of Water Supply, City a nd County of * 
Honolulu , 1943, p. ^4.; George F. Nellist, "Building A Modern 

Water System," pp-. 4, 5. . " 

* \ \ ■ 

Board of Water Supply, Ninth Biennial Report , 
pp.. 5, 6, 28. '"^ ^ '' ~ 
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populaition. The 1940 census showed 179^400 people ^ explud- 
ing military personnel, living in the District of Honolulu, 
?y 1946, the resident population had increased "to' 268,000 . 
During the war years it was virtually impossible to e'stimate 
the number of people using water in Honolulu because of the 
teng- of thousands of military personnel in garrison and in 
transit on Oahu. Defense construction and other military 
activities contributed to the demand .on the subterranean 
water supply. , ' / . ' 

The ^situation grew pafticula^rly serious in the 
HoanaJ.ua 'artesian head because the U.S. Navy had constructed 
a pumping station at Red Hill,. over Board of. Water Supply 
objections, and was pumping^ over 20 million gallons per Say 
bf Moanalua water €or transmission to Pearl Hatbor. The 
heavy. Withdrawal , plus drought conditions , was , Responsible 
for a rapid decline in the artesian head in the Moanalua^ 
area. Two wells increased from' about 100 parts per million 
of chloride in 1940 to over 250 parts per -milliop of chlo- 
ride .in 1946. The U.&: Public ealth Service stahdard of 



potability for domestic water supplies is 250 parts per 

million of chloride. Although salinity declined in some 

wfells when the overdraft of the war years had ended, Fred 
. ■ ^' ' ■ . ^ ' ■ ' 

Ohrt cautioned against undue optimism:' 

^ ^ We have no indication that there is any reversal 
of the long-term trend and we see no escape from the 
prospect that shrinkage of Jthe fresh water supp],y 
be^ow aea level will continue despite occasional in- 
creases in the artesian h^ad above sea*^ level. This 
condition points to. the necessity for evejntual ; 
retreat from the deeper parts of the aquifer and is 



the f undaihental reasop for the projected underground ^ 
piimping stations which in Jbiiue will replace, the 
existing deep-well stations . 58 

o * « . * , 

Early in 19^4*5 Fred Ohrt announced that the -J^oard had 
approve.d the construction of recharging tunnels as a means 
of augmenting the artesian- wg.ter suppljf. Recharging' tunne,ls* 
h^dJ been planned since - bef ope the War, hut had ^baeri-^ delayed 
in .f avoK of the Halawa Valley project ($n the grounds that. 

the Hal^/a ..pro ject would*^have^' a'>more immediate beneficial 

. - " * .' 

'effect on Honolulu's wartime v/ater supply situation. 
• • ' * ' ' , ' ■ » . • ■ 

In 1945, recharging tunnels -were contemplated for 

Nu^anuv Ma:noa and Palo lo Valleys Engineers planned to 

build siftall dams to divert water from the streams in ti^e 

Valleys'^into tunnels drilled into^the Koofau -Mountains^ 

Water would then percolate. through the lavas and increase . 

the artesian water supply. Engineers calculated that di- 

version .anci recharge from the three ^treams^ could provide 

about ten million gallon^ of water per day to the ..under- * 

ground, supply . But the recharging tuniielsV.viei-e never built. 

Although detailed plans of the Nuuanu recharging, tunnel were 

pr"epared, the project was relegated to^ "pilot"* -atatus . the 

Biennial Report of- 1955-56. According to Mr. Kawakami of 

the Board of Water Supply, Engineering^ Division, the plans 

" ' r / ♦ • • . ■ 

to, build recharging tunnels were finally abandoned for lack 
of funds. v.Mr. KaWakami cited high^drilling costs as a 



. ^°Honolulu Board of Water Supply, Eleventh BienAial 
Report of the Board of Water Supply, City and County of 
Honolulu , 1947, pp. 9, 14,' 24, 25; Twelfth Biennial Report , 
1949, pp. 3, 8. 



' . ^ ' * - re^sori why the Board v/ould probably not build recharging ^ 

' ■ . . i ' ' ' 

tvtnnels iil the foreseeable future . 

It makes sense to use a certain amount of stream w^ter 
to recharge the artesian basin rather thS.n letting such 
waters run off to the oceanf The x^riter believes that the 
construction of rechafgijig tunnels should be reconsidered in 
viev/ of tl^e increasing demancl for ^^ater and the relative ' 
costs and benefits of other, water supply alternatives. 

In 1944, Wells A. Hutchins, the author of The Hawaiian 

System of Water Rights / made a detailed study of OahuVs 

water supply- situation, and prepared a ground wate^r statute 

' ' for introduction to the Territoria^l Legislature.' The Board 

of Water> Supply and -Manager Fred Ohrt joined Hutchins In 

calling for the passage of the statute and the creation of 

. an Oahu Ground Watea^ Commission. The key points of the 

I * proposed grouhd water istatute were: 

f ■ . - . \ . ' 

1/ Subject to existing rights of use as validated 
under provisions of this statute all. ground 
waters witb-iji the Island of Oahu are declare^ 
to be. public waters and to be the property of 
the public. * • , 

■ * •■ " ^ 

f' " 2. Creation .of a commission, appointed by the 

Governor, to study ground water supply, con- 
trol withdrawals of ground water and possible 
. • uses of ground water and review claims* of 

rights of use of such water. 
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•^^Honolulu Board of Water Supply, Tenth Bieni:iial 
Report of the Board of Wate± Supply, City 'and County of 
Honolulu , 1945, p. 12; Honolulu Board of Water Supply, 
Sixteenth Biennial Report , Board of Water Supply, 1957, 
p. 41; telephone conversation with Mr. ICawakami , Honolulu 
Board of Water Supply,'' Engineering Division,'^ Honolulu, 
Hawaii, October 23, 1974. 
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3. Authorizes the comBiission to maintain an 
office and to employ such persons as may be 
necessary. ' . * 

4. Grants ,the commission the power to intervene 

behalf of the public in any 'suit at law or 
in equity in any fcaurt in whieh' the control or • 
withdrawal of anx grqund waters in the Island 
df Oahu. or rights to their use is an issue; 
and toinstitute proceedings for the determi- ; 
natiorro'f ground water rights. ^0 

Ohrt realized that the /proposed legislation would 
eliminate certain statutory pov/ers of the ^oard of Water 
Supply relating to the ^investigation of water use and the 
regulation of well drilling within the District of Honoliilu 
Future ground ^water development by the Board would be sub- 
ject to the approval of the proposed commission. Nonethe- 
less, Ohrt supported the proposed legislation because its 
purpose was to initiate Island-wide regulation and control 
Of water; resources . ' 

Ohrt saw all of Oahu's water resources as essentially 
a single resource. He recognized the diverse interests of 
the Island's many water users: the Board of Water Supply, 
the Suburban Water System, several dozen privately owned 
systems, and the systems in use on several military bases. 
He was convinced that an Island-wide regulatory body was 
essential to 'the beneficial development and use of Oahu's 
water resources. 



^^Honolulu Board of Wkter Supply, Tenth Biennia^ 
Report , 1945, pp. 3, '6. 

^^Ibid. , p. 7. ' 



72 



The proposed statute was brought before the l^"^ 

session of the Territorial Legislature^ but was assigned to 

- * 

the Holdover 'Coininittee for further .study. It was re- 
introduced in the 1947 session^, and again in 1949, but met . 
the same fate. Opposition to'the bill centered on the pro- 
vision, declaring all ground waters to be public property. - 
Land owners, especially plantation interests, objected on 
the grounds that this provision would unjustly deprive thqm 
of a property • right, the right to own the ground Waters 
underneath their land. ' / ^ 

In May, 1952, EdWard J. Morgan .succeeded Frederick 
Ohrt as Manager and ^^^hief Engineer ' of the Board of Water . 
Supply. 'In his report to the Board early the following 
year, Mr. Morgan did not recommend the re-'introduction of 
the proposed ground water statute. Instead he offered the . 

Legislature, some general advice about "safeguarding, con- . . 

* • * 62 

serving and. protecting" Oahu's water resources 4 

■ ' ^ • ' * ' - - • ' 

^ • Although Fred OhrtVs retirement^ from off ice marked the 

end' of the Board's active support for a detailed, ' tightly 

writtei:!, ground water statute for Oahu, the Legislature took 

a cautious step in the direction he advocated by creating 

.the Hawaii Irrigation Authority (HIA)' in 1953. The five 

cbiranis^ioners of the HIA were granted' significant powers in 



^ Honolulu Board o^ Water Supply, Eleven tl^^^iennial 
Report , 1947, p. '8; Twej.fth Biennial Report ,, 1349, p. 8; 
Thirteenth Biennial Repolrt , 1951', p. 11; Fourteenth 
Biennial Report, 1953, p. 51. 
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' 60 

■ ■/ . .' . ■ ■ •■ 

the relatively limited area. of irrigation. During its four 

• . . - ^ • . . ' . ■ • ■ ' 

year, existence^ the HIA carried out feasibility studies of ^ 
irrigation' pro jectis intended to meet the water Supply needs. 

• ■ • ■ • o . ■ ■ ■ • ' . ■ ' • 

of small agricultural enterprises* The HIA .was empowered to 
, issue revenue bonds to, fund the' festablishttiant and Operation 
. of ...irrigation 'projects, and to mapage^jjif^igat 
/ for the benefit of small-rs'cale agriculture and the over-all 
economy of the Territory , interestingly enough, the Legis- , 
lature explicitly den^ad the HIA. the right to establish an 

-irrigation-* pro ject -on Oahu twith the exception of a pro ject 

■ -% ■ ■ • . ' ■ • . 

in Waimanalo) , without fir,st consulting with the Honolulu . 

' . • ■■ ... ■ . . ■ . ' . 

Board of 'Water Supply and the Suburban Water System of the 

6 3 ' 

City and County of Honolulu, ' ' X 

In 1957, the Legislature re-named the Hawaii Irri- 
gation Authority, the Hawaii Water Authority (HWA) , and 
granted the HWA additional powers. The HWA was ordered to 
conduct surveys of Territorial Water Resources so that "a 
master plan for the development, conservation and most bene- 
ficial use of all such water resources" could be formulated. 
The Legislature further requested the HWA to study infor- 
mation on evaporation, distillation and other processes for 
raising the quality of non-potable wa^er and' making it f it 
for domestic use. In addition, the HWA was^ advised to study 
methods of converting « "brackish, salt or other water" for 



^ Hawaii , * Regular Session, 1953 , Act 245 
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agricultural and industrial use. The 'Legislature added the. 
provision that "nothing in this act shall be deemed to re- 
strict or modify the powers knd duties - of the several Boards 
of Water Supply and Water Departments."^ 

During the next four years the HWA c'ondticted a de- 

--■^ - • 

tailed inventory of Territ6rial watejr, rdspurces a^ a. step 
: , , ■ . ■. . ;.. ^ \ ... ■ ^ 

toward formulating a comprehensive water program and inte- 
grating it with the Territorial- Planning Of f ice ' program ' 

for the economic development of the Is](/ands. 

• ■ / 

In 1959/ the Territorial Legislature passed Act 274, 
the Ground Water Use Act. The Act, with one significant ^ 
change, remains the ground water law of the State of Hawaii. 
In Act '274 the Legislature declared the following water 
resource policy: 

1. The developifnent/ utilization and control of 
all ground-water resources shall be directed 
to make the maximum con'tr;Lbution to the public 
benefit. ... 

2. The ground-water, resources of all areas < must 
be regulated and protected from the threat of 
exhaustion, depletion, waste, pollution or 
deterioration by salt encroachment' to assure 
adequate supplies for beneficial uses. 

3. The Territory • . . acting through the com- 

' ^ mission on water resources should- control the ^ 
development andP use of the ground-water re- 
sources of the Territory in all areas and in 



^^Hawaii, Regular Session, 1957 , Act 22. 
° ''^^Hawaii Water Authority, Water Resourg;es in Hav)?aii , 
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areas where ,^,the supply is threatened with 
exhaustion,.^ etc. . . 

By Act 274, the Legislature created a commission on 
water resources as indicated in the policy statement above. 
But the commission was short lived. In^ugust 1959, Hawaii 
became the Fiftietlji State of the Union. Wit^^ -Statehood came 
a new Constitution. Article IV, Section of the new Con- 
stitution prdvid^ that *the number of execut^ive and adminis- 
trative offices, must be litnited. Prior to Statehood, the 
number of such offices, departments and coipmissions had > 
gi^own to over one hundred. In the reorganization that fol- 
lowed Statdhood, the commission on water resources and* the 
Hawaii Water Authorijty were abolished and their powers and ^ 
duties were granted €o the newly created Department of Land 
and Natural Resources (DLNR) . The establishment of the DLNR 
under the Board of Land and .Natural Resources constitutes 
the only significant change in Hawaii ' S' ground water law 
fronj 19 59 to the present. - 

The,,Legislature granted si^gnificant. regulatory powers 
to the commission on water resources and^ its successor, th^ 
Board of Land and ^fatural Resources. The Board has the 
power to conduct studies, consult with. advisory boards arid 
water user associations and to promote agi^eements among 
ground water u&ers . 



6 6 



Hawaii, Revised Statutes , Sec. 26-15. 
^ ^Hawaii, Revised Statutes, Sec. 26-15. 
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The Board may designate a ground water area for con- ' 

_ ** * . 

trolt^ if it finds any of the following: 

1. Qround water use exceeds recharge. 

2. Ground water levels are .declining 'excessfively . 

3. * Valine content is increasing significantly, o 

4. Excessive waste is occurring. 

5. Proposed water development woulcj probably lead * 
to one' of these conditions. ] 

__If the Board designates an area .for protection, sev,- 
eral water use controls including a permit system go into 
effect. The Boa.rd>s|ias. special powers for regulating and 
apportioning water resources in the event of a water short- 
age -in a designated ground water contrbl area. And it has 
emergency powers which have been described as "martial law"> 

0 * 

for water-: - . * : ' 

1. (The Board may) establish rules, regulations 
or orders limiti^ng/ apportioning, rotating, or' 
prohibiting the use of the- water resources in. 
the affected ground-water areas of the Terri- 
tory (State) . . 

2. (The Board may) authorize any affected terri- 
torial (State) or local government agency or 
public water supplier to enter upon public or 
private lands in* any ground-water area and 
remove any amount of ground-water necessary to 
protect the public health safety and welfare. 

68. V 

. . . ' ^ A 

^ The Board of Land and Natural Resources has not yet 
designated a control area under the Ground Water Use Act. 
One reason for this is that voluntary agreements among water 



^^Hawaii, Regular Session, 1959 , Act 274 Regular 
Session, 1961 , Act 122. 



users have been working reasonably well . But although*^ the 

GrouSd Water Use Act specifies the regulatory powers of the 

State, those powers remain untested. * 

In writing the Ground Water Use Act in 1959 r the 

Legislature clearly rejected the idea* adyanced by Wells - 

' Hutchins and' Frederick Ohrt in the middle and Late 1940 "s 

♦ 

"a 

that Hawaii's ground waters should be (declared public prop- 
, erty. This proposal was rejected as an unjustifiable 
confiscation of a property right , the water underneath 
privately owned land.- But ail of Hutchins" and Ohrt's other 
suggestions were written into .the Ground Water Use Act. The 
Act established a commission with full legal powers, includ- 
ing the power to regulate the witHdrawal of gro^iB4- water . 
TJie commission -was granted authority ^ript only.- on Oahu, as 
• Hutchins and Ohrt had suggested, but throughout the Terri- 
tory. . , ^ 

In the coming years, as demands on Hawaii's water ^ 
resources rise, the Ground Wat^r Use Act. will become in- 
creasingly important , for the conservation and regulation of 
this vital resource. The simple existence of the law pro- 
motes cooperation among potentially competitive^ater users. 
' And in the event that conflicting claims cannot.be resoly.ed 

voluntarily, the law provides procedures for ^the equitable 
1* 



^^Hawaii Water Resources gegional Study, Hawai^j: Water 
Resources Regional Plan (Honolulu:. Hawaii Water Resourc^es 
Regional Study, 1974), pp. 26, 27; Robert T. Choack", in*ei;^ f 
view, November*^4, 1974 . 
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• settlement of disputes over the allocation of ground water . 
Moreover, the law protects the public interest in the 
State's water resources. The men and woraen of the Thirtieth 
Territorial Legislature and the First State Legislature are 
to be commended for a farsighted and statesmanlike accom- 
plishment:, the passage of Hawaii's Ground Water Use Act. 

The decade following World Wai: II was marked by ^ 
return to' normal operations for the" Board of Water Supply, 
and by the appearance of new factors in Oahu's water supply 
situation. The population *of Honolulu reached a wartime 
high of 268,000 in 1944. In the immediate postwar years 
populatid^. rose gradually to 277, &00 in 1948, declined to 
233,000' in 1952, and then began a steady rise thtougho.ut^ the 

end of the . decade ' of the 1950' s.- The 1960 census showed' 

. ' ■ ' . / ■ - 

* " * ' ' '70 ' 

294>i94. people living in the City l3-f Honolulu.'- ^ 

' y s " ^ ■ . ^, . ^ . . . 

As one might" expect, the demand "for water fell off 
^ " ^ ' ^ / 

, after the unprecedented demand of the wartime years. Tha . * 

Board had furnished an average of 38.2 million gallons of 

water per day in 1945. Demand showed a f^airly steady de- 

cline to 32.1 million gallons per day iri 1951; and then,* 

began tb increase until by 1957 it exceeded the peak wartime 

^load. . The- deGlLi*ne ill demand in the immediate postwax years 

caught the Bo^rd in!^ Vf iW^lcial squeeze: revenues were down, 

of W#ter Supply, Sixteenth Biennial 
Schmitt, Demogra:phic Statistics of 
u: University * of Hawaii Press , 
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but construction and operatilag: costs were, going up. In 
or^er to maintain financial self-sufficiency^ the* Board in- 
creased domestic'" wat§r rates to^ .24 per 1,000 gallons ,^ iVi 
1$47 / •.and 'to^ .30 per i; 000 - gallons in 1951 . 'The decline ^ 

« * 9 

in demand brought ^improved; coAditions in Oahu's underground 
reservoirs. The artesian head measured ''a.t the Beretania 
Street Station reached a low of 22.07 f eet^ in 1946/ but - 
rebounded to 28.4'8 feet a decade later..^^ , ^' * 

The buildin^g of residential sjabdi visions gained momen- 
tum after, the war*. For several years the new* siibdivisiQns; 

primarily accommodated people who had. been crowded into ; - , 

* . ■, . ' . .*■,».'*' 

Honolulu during .the 'war years. But in^.the 1950 's, as the 

* ■ ■ ^ - *• ■ . ' ■ 

population began to-^how^a definite increase/ it became 

clear* that . in-migration was fueling the expansion of sub- 
divisions.; ' * ^ * - 

Honolulu -s ^pattern of growth is sharped by th^ geogra- 
phy of southeastern Oahu. Resi'dential growth occurs "^in the 
valleys, on the hillsides* separating the valleys, and both 
easterly and westerly^ along the coast. The construction of 
residential subdivisions presents some diffidialt water supply 
problems. Water mains must be e^xtended; And water pressure 

must b^'substantial enough for domestic needs and fire- 
• - - < 
fighting ^re^quirem^nts . During the. late 1940 's^,. and 

'—^ 
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Honolulu Board of Water Supply, Sixteenth, Biennial 
Report , p. 72; Thirteenth Biennial . Report , p. 69. 

Hqnolplu Board of Water Supply, Sixteenth Biennial 
Report , ;p. 69., * ' 
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throughout .the 1950 's, the BoardV established a series of 

<• rules and regulations for supplying w^ter to ^subdivisions . 

In some,, ar^as the Board placeS limitations on the number of 

new services. In other cases the Board fixed the upper 

elevation limits for water suppl^ 4:hrough6ut the City of 

Honolulu. Nonetheless , the BWS stood ready to revise these 

limits in af^as where tbe construction of new r^servp^^rs and 

.-I, ..^ 

pumping stations, a^^^^t^e. extension of water mains assured' 
an adequate !water supply at higher eleVatiorts. ^ . 

* As far as the - costs of new facilities were ^concerned 

the Board's Thirteenth Biennial Report, 1951, outlined 'a* " 

* . ' • > \. ' ' 

policy for supplying watqr to residential subdivisions.' The- 

' ' »^ * ' 

developer must install the water- supply system according to 

BWS specifications. .He then dedicates the f^ilities' to the 

Board for BWS operation. The Board ' s Wat^r 'Sales Divi'saC^n 

carries out any 'necessary . negotiations with the^ Subdivide r, 

' / \ 

and the Engineering, Division is re^spon^ible fot^ making, sure 
that" the^ design of the new f acilities meets ^the re^quirements" 

of the Board of Wat^r Suppl-^^*, , An interview, with Richard .Lum 

^ ' ■ - • . i. . 

jaf- the Planni,ng, Resources ajid Research Dlvisioji conf irmecj , 

tha^ the policy out34i^sd,^t>,Qve is still in effect.^? ^ 

' ■ ■ . 

'"^Honolulu Board of Water Supply, Thirteenth Biennial 
Report , pp. 28, 29; Fiftfi-a^ith Biennial Report , igfp. 32, 33; 
Honolulu Board of Water Supply, ' Rulesyand Regulations of the 
Board of Water Supply Covering Water >and W^ter System 
Requirements for Subdivisions, in the City and CounjL^^f ^ - 
Honolulu (Hcuiolulu: i:Honoiulu;,Bbard of .Water Supply ^1949) ; 
interview wit b Richard >K.\^Ij\iin ^at yie HonolulUs^Board of 
Water Supply, January , . 1974 ^ ' ^ ^ . ' *^ "-(Sr'-^l - 
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From January, 1951, to Deceitiber, 1958, the Board of 



- Water Supply processed -applications for subdivisidns total- 
ing over 16,800 new lots. Honolulu grew, and the Board 
supplied wate§ to such new residential subdivisions as 
Wailupe, Waialae-Kahala, Aina Koa, Foster Village, Niu 
Valley and .Mauhalua . ^ 

The year 1959, was an especially important one for the 
Board of Water Supply. The Board's Chairman, Ralph E.r 
Clark, was not exaggerating when he "wrote that "1959. wilj, 
take its place a^ probably t fie most significanli in growth 

and certainly one of the most vigorous "in terms^ of planning 

> ' ^ * .■ . 

■ .1 ■ / - - ' • 

and construction in the history of the Board of Water 
Supply. "^^ Two events wet e especially noteworthy : Statehood 
and the acquisition of the Suburban Water System. Thje ^ 
granting Of Statehood meant that the 'economy and the popu- 
lation %ould grpw at unprecedented^ rates, and the, BWS would 

^ be challenged as n||t^er before to meet?' the waiter supply* feeds' 

■ • ■ ■ . ■ ^ 

of<5,0'ahu^s people. Inexpensive transportatioia by'je^^ air- 

■ ■ 

craft broughl;: Hawaii' within the. financial reach of hu'ndreds 
of thousands, then mil 14iOi;t^ , of visitors from the mainland. 
Jet a'ircraft ^tachnolpgy, in effect, made contemporary Wax- 
kiki, with its high rise -hotels, condominiums^ restaurants^ - 



^Honolulu Board of Water Supply, Fifteenth 'gjennial 
Report ,f p. 32; Sixteenth Bienpial Report , p. 35; Seventh 

Bi enn 1^4^^^^^^ p, . 16. : ^ . - * _ ^ , 

• . . ^ ' cHonoTu'Lu Board. of ^ Walter Supply, 1959 Annua^l Report 
,(Honoljilu: Honolulu Board of Water Supply, 1959), p. 4. 
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and recreatiojial facilities a possibility and then a real-^ 
ity. Nev/ly opened Ala Moana Center symbolized Hawaii's 
affluence, and the State's full participation in the economic 
life of the United States and the*' Pacific region. Steel for 
the* booming construction industry rolled Off the line at 
Hawaiian Western Steel Company's new, mill, Permanente 
Cement and Standard Oil geared up their facilities to go 
.into ''Operation, in 1960. This was just the beginning of ^ 
new era in the development of Oahu* all of the new in- 

dustries, new activities and new people would require water 

• J, . 

from the Honolulu Board of Water Sppply, • 

^ The effect of Statehood on Oahu'^s water requirements 
would increase wl^th the p^^Srage" of time.- But there was an 
immediate .impact on BWS operations when the. Board ''acqpired 
the City and County ' s Suburban Water System. As early- as ' 
1939, Frederidk Ohrt had proposed the transfer c5f the Subur- 
ban System to the ^Board in ord^ to f i^iance ; the Suburban ^ 
. System's $75', 000 ajiijiua^ deficit.™ 'The main rpason the Subur- 
ban System operated iji the^'red wa^ because population ^was 
relativ^ely scattered ih the rural districts-. The Suburbafi. 

^ . ' ■ ■ O- . * , 

System lacked, the conc^iit;^atiorL Qf customers needed -to meet , 

• ^" ■ 

the^ cds^ts q£ water supply f^ilities* an'd ^ong transmission 

' . . . ' ■ ' • c / 

lines". After World War II, the suburban districts nearest 

-Honolulu experienced significant growth. ,And the Suburban 

. ^Steirt was hard pressed to keep up with demand. In 1^5T, 

the Legislature authorized the City anS Courij:y to issue ^ . 

^ ^ / " ... ^ . 
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$3/000/000 worth of general obligation municipal bonds to 

modernize and expand Oahu^s rural v/ater supply system.''? 5^. 

^* . • ^ 

In Decembej/ 1958/ the Board of. Supervisors passed a 
re^olt!j:ion combining the Suburban Water System v/ith the 
Board of Water Supply. Thfe transfer took piace on Janu- 
aify 1/ 1959 . Wtthin two weekS/ Manager and Chief Engineer/ 
Edward Morgan/ announced a five year/ $7 million water 
supply expansion program directed primarily at meeting the 
urgent needs of rural Oahu.\^ 

At the time of the transfer there was a minimum of 
' discussion aLbotrt the^ inadequacy of the Suburban SytStem. The"" 

Board welcomed the employees qf the ^former 'Suburban System/ 

- ' ■ ' ' t' ' . " . ■. 

' ' * - ' 

• and expressed cQhfidence abouj: its ability to "carry out its 
new responsibilities.. But the situation was deteriorating 
badly in the subiirban and rural areas. ^Within a- ye^r of the 
transfer/ Edward^Morgan announced that $7 million wa3 not/r 
enough money to modernize and expand the suburban .system, j 
•He su^e'sted that a six year/ $12^2 million program would be 
neejied In order to avoid serious water shortages. 

In 1961/ Morgan* acknowledged that the development of 
water supply facilities, in ' sioburban anc^ rural 0 ah u had - 
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Honolulu Star-Bulletin / February 28/ 19 39/ p. 2j 
Honolulu Advertiser / January 13/ 1959/ p: Al . . - / ; 

7 7 ■ - '"^ ■* ■ ■ ' ' * ' 

'^Honolulu Board of Water Supply / Seventeenth Biennial 

Report"/ p. 7; Honolulu Advertiser/ January 13/ 1959/ p^. Al . 
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Honolulu Board of Wat^r Supply/ 19^9, Annual Report / 
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fallen five ye^rs behind in meetirig water supply needs. 
year later, Morgan confirmed that the suburban-rural 3ltu- 
ation was a severe challenge to the Board's ability to meet 
xts responsibilities. George Yuen, then Manager of Field 
Operations, Recalled that the water mains in Windward Oahu 
were inadequate ^ meet demand arid that the Board had to 
resort to ^ voluntary conservation program for a brief pe- 
riod in 1960. ''^ 

\ During the early 1960 *s the Board struggled to stay 
aheaf^ of demand.' The following projects were designed to 
meet suburban and rural water supply needs: 

1. 28,000 fd%t of water main from Castle Junction 
\ to Waimanalo. ; 

2. 19,000 feet of main for the Waianae region. 

3. 12,000 feet of main for Wailua-Kawailoa . 

4. 6>900 feet of 'main for Kaaawa. i , 

^ 5.. -6,900* feet of main for Kailua-Enchanted Lakes. 

6. A new 2 giillion gallon capacity areservoir for 
Wahiawa, and smaller^ reservoirs 'Sfor Halawa- 
Aiea and Waipio. ;^ 

^ 7. Two new 1.2 million gallon per day pumps for 
Manana ^Pumping Stat;<p.on ..in Pearl City. 



New facilities were pult into operation and older units 
were overhauled throughout the Island. The Board's annual 



7Q 

^Honolulu Board of Water Supply, Annual Report, 1961 , 
p. 3; Honolulu Board of Water Supply, ATigiual tleport, 1962 , 
p. 5; Honolulu Star-Bulletin-Advertiser , July 11, 1965,^ 
p. B6. - — 0 
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(Capital expenditures averaged more than $5 million, about 
twice the annual rate of the pre^jiouS decade. ^ 

By 1966, the situation had iihproved. The following 
'Statement by Edward Morgan indicates the' effect of the 
^uburban-rural water si^pply s'ituation on the Board: 



Since January 1, 1959, i^ • our main emphasis 
has necessarily bee^ji .direicted \o the development of 
new suppliers and the enlargement of distribution 
facilities in s\iburban areas. This far-reaching 
program, entailing expenditure of millions of dol-- 
lars and thousands of man hours, was of prime impor- 
tarice i'n enabling .these communities to grow and keep 
pace with the fast developing economy accelerated by 
' Statehood. . . . While we are not ^entirely * out of 
the woods, * . . . the enormous strides of the plast 
seven years have allowed somewhat of ah easing of 
the intense pressures on the department to meet the 
challenge* of ' providing adequate water service for 
Honolulu and its environs' in the face of greatly , 
increased demands V^-'- , ' . \ 

Graphs depicting the unprecedented growth that has 

taken place since 1959 may he found at the end of this 

chapter. The following m^p indicates the «^expansion of the 

: — ■ ^ ^ ^ ^ \y . . . .'-^ 

Honolulu Board of Water Supply, Annual Report,. 1962 , 
pp. 6, 7, 10; Honolulu Board of Water Supply, 1962-6 3 .Annual 
Report , pp. 8, -9, 13; Honolulu Board of Water Supply, Annual 
Repoirt, 1963-64, pp. 9, 111 

^''"Honolulu Board of Water-supply, ^ Annual Rep6rt, 
1965-6^ , P'. 6. A report by the Board's Water Sales ^nd 
Service Division entitled "A Summafry of Principal Private 
Water Systems' of Oahu," released in September, 1974, shows 
that as the urbanizatio;^ of Oahu ha^ proceeded, a niomber of 
small and usually inad^uafe^ private water systeE^ have fceen 
abandoned in favor of municipal water supplied by the BWS. 
Fire fighters and public health officials are especially 
gratified by this trend. Several plantations vand military 
establishments, as well as the State Hospital in Kaneohe con- 
tinue to maintain .private water systems^^At present, there 
c^re no. plans for incorporating these facilitie,s into the BWS 
system. 
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Board's area of . responsibility since the acquisition of -the 
Suburban WAter System in 1959, ^ ' 

In addition to suburban- rural water supply activities^, 
the Board had to continue to meet its commitments \rtU.thin the 
District of Honolulu, One index of Oahu * s growth^ during the 
early 1960 *s was that subdividers requested water supply 
facilities for more than 6,000 new homes per yearX more ,than 



1 



o o 

.double the rate of the previous decade, 

Anqther indication, of future demand was the rise of 
the number pf large size meters (3 inches or more) installed 
for domestic use by the Board, , The large meters were in- 
$talled in middle and. high rise apartment and -condominium, 
buildings.^ A major conservation problem occurs with the 
installation pf large numbers of these meters becaifse the . 
individual resident generally never sees a statement of 
chargies f4j^ <the water he has cohsumed. Billing is done on 
the basis of the single large meter serving the 'entire 

building. So there is little incentive for the individual 

■ 8 ^ 

resident to conserve watei: . 

Mn ^'esponse to increasing demand, the Board undertook 

a comprehensivie study of Oahu's water resouirce and the *-f^ 



Honolulu Board of^^ater Supply, Annual Report, 1962 , 
p. 12; Honplulu Board of Wa'^r Supply, Annual Report, 19 6 3- 
1964 , p. 8^ Honolulu Board of Water Supply, Annual Report , 
1964-1965, 'p; 6. , • . 

p o ' * . , " 

Honolulu Board of Water Supply, Annual Report, 19&2- 
1963 , p, 17; ifacob Chu, "Water Use in Urban Areas," speech 
delivered at the Water For Hawaii Conference, Princess 
Kaiulani. Hotel, Honolulu, 'January 31, 1974. - ' 
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demands that the future would bring. This Oahu Water Plan 
was completed in March, 196:^, The Plan projected the . 
Island's water needs to 19 80. It anticipated a "very large 

^pcrease in consumption . . . due to both an expanding 

V: ^ 

population and industrial • bar^e , and to greater individual 

o 

demands. The PTan predicted that per capita consumption 
would increase to 180. gallons per day by-* 1980 , and the Board 
would be requi'ted to provide an average of 126 million gal-' 
Ions of water per day by that same year. As a matter of 
fact, the Oahu Water Plan underestimated the growth of de- 
mand on the water-supply system.' Per capita /consumption 
began to e;cceed 200 gallons per day as early as 1970, and 
just?^ over 126 million gallons of ^water were supplied by the 
Board on. an average' day in 1973. Despite its predictive 
-shortcomings, th& Oahu Water Pl,^n was the first signdficant 
attempt to compile a comprehensive plan for the development 
of Oahu's water resources. 

One of the Plan's recommendations was that additional 
water for Honolulu* must be importe4 from so,uth-centraX U. 
The Plan emf)hasxzed the wealth of water resources in the 

a 

Pearl Harbor region,"" and stated that *the continued growth of 
Honolulu would defend upon ah abundant supply pf water from 
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1963, 



'ijonolulu Board, of Water Supply, Oahu Water Plan , ^ 



)p . 6 , ^7 . 



° .Honolulu Board of Wat^er Supply, Annual Report, 19 62- 



the Halawa-Pearl Harbor-Pearl City area.^^ In July, 1963, 
the Board began to- develop new water sources in Kalauao 7% 
Valley # west or E\|a, of Halawa and Aiea. The Kalauao 
Project involved the drilling of four deep wells, the con- 
struction^ of a pumping station, and the lading o| two miles 
of 36 inch .pipeline . The Project was expected to develop 
10 million gallons of water per day for Honolulu. 

Kal^,uao, marked the second occasion that the Board had 
reached oqtside the District of Honolulu to provide water 
^'for City' use. /The first step outside the District had been 
the Halawa Valley Project built during the high demanji years 
of World War II. Twenty years elapsed between the Halawa 
Project and the development of Kalauao water. But the 
Kalauao Project marked thd acceleration of an importajit 
trend: the development of increasingly distant sources, and 
the transmission of water to- Honolulu over incre^Bbgly 
longer pipelines. ^; Along with the description of tne Kalauao 
Pro jecft in the Annual ' RepQrt , 196 3 , the Board announced fu- 
ture plans for new wells in Waiau atid Waimalu Valleys', juSt 
Ewa/of Kalauao Valley^ The six deep wells at Waiau-Waimalu, 
with a pumping facility at Punanani Gulch, went into opet- 
ation in 1972. The Punanani Proje^pt augmented the City's 



' ^^Honolulu Board of Water Supply, Oahu l^ater Plan , 
p . 64 . ^ \ . 



supply by an additional 12 million gallons of water per 
day. 87 J 

Meanwhile, plans were underway for .a new well field at 
Punaluu on the Windward side of the 'Island. Work began on 
the Punaluu/ Pro ject in 1965 and was cdmpleted in i96 8 . The 
Project consists of sij^ wells, a pumping station and seV^en- 
teen mil^s of transmission mains. The Punaluu well field 
develops 10 million gallons of water per day, intended pri- 
marily for the fast growing communities of Kaneohe and 
Kailua. The 'completion o^the Punaluu Project gave the / 
Board a fully integrated distribution system f rota' Waimanalo 
to^Kauula, a distahce of about 34 miles.^ 

• l^n June / ' 19 73, the Island-wide integration of the ^ 

ter supply ' system came closer to jrealization" with^ the ^ copi- 

. " ^ ' . ■ ' ■ 

oh of'^a 36 inch transmission main around Makapuu Et^^int* 

^ ' • ■ ■» " ■ 

s connection gave the Board's distribution -system in-: 

^' ■ ■ >' \% 

creased flexibility; it became possible to bring Windward 

^ • . • p Qj ♦ * 

water to Hawair Kai <and eastern^ Honolulu.^ 

- The Board's 2020 Plan^ , pilblisl/ied in 1971, makes it ^ 
clear that the integration of ^ the Xslandrwide distribution 
system will continue. It calls, for example, for the 



yHonolulu Board of Waiter 'Supply , Annual Report, 1972, 

p . 6 . / ' . ' ' ^ y^-' 

, - ^ , . 

. ^ ^c^Honolulu Board of Water Supply, Annual* Report, 1964- 
19B5, p. 7. - ' 

^^^^Honolulu Board of Wat0r Supply, Annual Report, .19713 ,, 
P- 6 . . , ^ ^ ^ . o ■ * / 
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construction of a transmissiofi iftain argund Kaena^ Point . 
M9reov'er, the 2020 Plan 'recommends the deve|^opment of well 
fields in suburbgjn, ai>d rural localities all- around the 
Isla|id: at Waiahols, Kahaluu^ Haiku, , Waj.ka:he , Laie, Hauula, 
Kahuku, Waialua, iMokulei^, Wahiawa, Schof ield-Mililani »and 
Makaha. These new wall fields will supply watejr for local 
nafeds, and' ipany of. them will contr'ibutQ water to the Island- 
wide distribution network for export to high demanl& areas . _ 
Honolulu is rea^phing farther .and farther '.for .aiyipla , supplies 
of high qual^y water, Dem^nds^increase , btit th^^*^Islan,d's 
natural ground watei? supplier are ^vini€e. As HcJ^qlulu ' ' i 
reaches farthej afield for fresh' water, it^, approaches an 
environmental limit to growth. i ' '\ , ' \ \ 

Th^ Board of Water Supply .has inade a^ continuing com- 
mitment to ' resear^ ; since the preparation, of the ^ Oahu^ WafeQ(r 
^ Plan in tha early 1960^s.^ One Reason for- this ^'cqmMtra^nt 
was the Board's awareness that Oahu's ground wate± supply is 
limited,, and that alternative sources atid methods of water 
use must be investigated as possible, supplements . A ^eqond 
reason for the Board' s involvement in research, was ^'th^t 
water supply probleife, drought conditions in major cities, 
and the widespread poiluirion of waterways received nation- 
wide attention in the early and'^middle 1960 's. The'^Federal 
Government saw research as a basic factor in.solvl^ a broad 



; ^^Honolulu Boafcd of Water Supply, 2020.^Plan (Honolulu; 
Honoliulu. Board of Water iS'upply,' 19 71) . 



sperctruin of waters-related problems. A third reason was that 
the 'Board's research effort received increasing support from 
the U.S. Geological Survey and the newly created Water 
Resources Repsearch Center at the University of Hawaix. 

. Edward, J. kdrgah died in Septeifiber, 1967. The follow- 
ing month, the Bo.^rd appointed Georg^? ^uen, Manager and" 

Chief Enginee'?:.. of the Board of Water Supply. Mr. Yuen was 

■/ -.• ■ - 

strongly coraraxtted to" expa^nding the Boatd's research pro- . 

• • ^ •■ ^ ' ^' . ' ■ ■ 

gram'. In 1968 he announce'd .the beginning of a ten year ' 

research prgrgisam to ijivestigate the^ fo^^^owirig.: 

1. ;S^lt water encroachment on the basal fresh ^ " 
■ • 'water le'Bs.' . ' ^ - ' \ - ,/ 

2*'' ^Recharge of .the \g5r0und -wa^ ' 

3 • The^^fef f eX3fea o'f; urban development on recharge 

. r ■• . '■■ " . • 'J -' . - 

4. '^■ Saline water conyers4.on,. r 

5. *'^ Waste water reqlaraation. " ^ * 

'■■•> ^ ' ^ \ ■ ^ . ■ ' ■ 

^\6'=. Di|;ce, storage potential-'^in ^he KOolau 
MOi:^ntains,, 

'r ' 7. . Water quali^ 
8. , Spring flojv. ' 
'9- And watershed management . ^+ 

Mr. Yuen . expressed a desire. to cooperate with th§ U.S. 
Geological Survey and the University of Hawaii in^^this re- 
search program. But Jie emphasized the unique character of 
the problem^ confronting BWS water .^resource managers, and he 



^-^Honolulu Board of . Water. Supply, Annual Repprty, 1967"- ^ 
196 8, ppr 7, 8. ' , - 
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made it clear that the ppd'gram was primarify an independfent 
research project. Yue^ expected the ten year effort to cost 
about twd mi'llion 'dollars . ' It v^?' to be, funded. 'within the * 

Board's annual. .budgets, and Yuen felt that the .series of 

: • ./■■ . . ' . • * ■ V - * * * ■ 

• ■■•/■^ ■ ' - , ■ . v.. : ^ 

Studies would be well -worth their cost in £erms' of benefits 

to BWS operations^' management and water resource devfelop- . 

ment. ' . * 

To a considerable extent' the nfew tes ear ch program was 

a continuation of studies * tha't had been considered routine 

■ . t» ^ " - ■ 

since the days when Frederick Ohrt had jDeen Manager and 

Chief Engineer. Nonetheless, the Board h£s sponsorec^/sev-^ ^ 

eral Studies th^t have more than ^'in-house" significance: 

1. A series of studies and reports ^ extending from 
1969 to 1973, by R. W. Beck and Associates on^ 

. the Board's computer system, tele;[rtetry , ^super-^ 
visory control and data ^p3^^ cess jrlig. 

2. Feasibility and Economics of/^ual Purpose 
Power-Desalting Plants^ by Burns and Roe, • 
Inc. , 19 71 . ^ ^ 

3- . The 2020 Plan , 1971 , -essentially an update of • 
the Oahu Water Plan of 1963. <t<. 

4. "Economics of Urban Waterj^ Demamd : A Cfifse Study 
of the Honolulu Bokrd of Water -supply," a Ph.D>=w 
• dissertation by Ilo-Sung Oh, 1973. 

Since 'the early 1960 's the Board has been , committed to 

the development of an integrated. Island-wide distribution 

system. For the past decade, there has been emphasis on an 

expanded and largely independent research effort. The last 

" ■ . ■■ ■ ^ . 

several years have also seen thes.- development of the Board's* 
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^ Ibid., p. 8. 
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•computer -system * (the wr^tet ^diXi:' covisidex domputer-felateci . 
matters ill detail viftfthapter . . * ' ' 

ALthougK the denmaid^ f ampl^ vsdpply/of . f re^^^ 

has increased, at an unpte 4^ rate s^rfte'^ Statehood and 



the acquisition of the- SubAj^^ the Board's , 

service to the public has, ^fe^an eiccell^nt* - the questadn :'of ^ 
the po'st of this service to the ptibliC WiJ:€^ 
detail in the following chjapter? '. ^ ■ ,^ ' ' 

•The following graphs a»re presented to summarize. thig • 

chapter:' \ * " - '^v^ 

; "■ . .V ■ ^ % - 

,1. Estimated Population Sei^ved'^by^ the Honolulu 
Board of Water Supply .: indicates population 
growth on the Island of Oahu, and the. effect. 
- of the acquisition^ of the Suburban Water " ' . . 

p System, in 1959 - , ' % ' 

. i , 2. Number of 'Services : note the increase in 1559/ 
" ' . ^ and note that growth occurs more rapidly after 
1959 than in y^ears prior to Statehood *^n4^; the 
; acquisition of the Suburban System; ^ 

3. . Water Main in Service r again, note the accel- 



era ted growth beginning in 19 5 9^ 



4- HBWS Employees : note the effect of World 

War. II when i/manpower was ^scarce; -the two pe- 
riods of most rapid glrowth are :^n the pbstwar ~^ 
years and in ^;|959 with the addition of most of 
the pub urban %'^ste^' s employees. ^ 

5.. Per Cg^pita Daily Water Con^sumption : per capita 
consumption increases, witii a rise in con-^ " , ^ 
struGtion, as in t^he lafe .i960's and per cap-" 
ita" consumption may "decline in rainy years as 
^ pebple require less BWS w'atpr,, to irrigate theil^ 
lawns and gardens.^ 1974 is an especially, 
rainy year^ hence pei? capita consumption is ' 
down. In the long run, ps^ capita consumption 
can be expected to vary directly with, the 

V : standard of living. A rising per capita* de- ,^ 
mand for water is an indicator of cpmmunity - ^ 
affluence.. ^ 



V 
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•6. Average Daily Water Delivery this indicator 
of demand can be expsLCted ,to rise as popu- / 
lation 'and per capita consumption increase, 

7. Net Worth ; "assets less depreciation, the net 
value of the Board's utility plant.' 

8. Operating Revenue : reivenues have increased 

. rapidly since Statehood, but operating reve- 
nue for fiscal"^year 1974 sh6v7s an unexpected 
decline. , . ' 

9 .^ \j\rtesian ^ead : the measurement of the basal 
fresh water lens^ A decline in the artesian 
head indicates that the fresh water supply is 
being overdrawn. Overdraft was esj)ecially 
severe ^uring the high demand years of World 
War II. Artesian head tends to recover during 
periods of high rainfall. In the final analy-^ 
sis, this graph' of the artesian head , depicts 
an environmental limit to growth, the finite 
.character of Oahu's ground water supply. 

** • . 

10. Annual Rainfall : fiote the dry period betw^n 19 57 
and 1962. During those y^ars ^the artesian head _ 
declined. ' During -the three wet years that fol-- 
lowed 19 &2, the artesian head showed some re- 
covery. Interestingly' enough, Honolulu ftiay be, 
experiencing some climatic change. The average 
^ ^rmual ■ rainfall at Lowef^ Luakaha Station from 
1-890 to 19^50 was 135.48 inches* .But from 1950 
•to 1973, the ave^rage has been 121 . 99 ^nches • A 
.question should be asked: aue the Lower Luakaha 
figures representative of , Island-wide and ^ 
Statewide rainfall 'conditions? If ''so, dcf they 
• indicate a long term c^ir^-tic* trend? If Hawaii 
is receiving less rainfall with the passage of 
time, there are cle^r long-range implications 
for both agriculture and wat^r supply in the 

. Hawaiian Inlands. • " 



ERIC 



. . ■ • " 97 



700, dQO 



600,000 



500,000 



400,000 



GRAPH 1 

■ESTIMATED P.OPULATION SERVED 
Honolulu Board of Water Supply 



300,000 



A 



200,000 



100.000 



r 



in' 



\ 



it 

GRAPH 2' 
NUMBER OF SERVICES 



120,000 
^ IQ.0,000 



80,000 



60,000 



40,000 



20,000 




o 

rt ■ 



o 



o 

in 



ERIC 



99. 



86 



0 



1 



1400 

I 

/ 1300 
1200 
1100 
1000 
900 
800 
700 
.600 

Ik 

500 
•4'00 
300 
200 
/lOO' 
..0 



GRAPH -3' 

WATER MAIN IN SERVICE 
in miles 




EMC 



o 



o 



o 

<5\ . 



100 



o 



o 
0^ o 



o 

00 



/I 



15b, poo, 000 



GRAPH 7 



NET WORTH QF BWS 



125,000,000, * 




25,000,000 



0 



& 



O 



o 

in 



O 
VD 



o 

00 



^ 1C4 



• GRAPH iS 
ANNUAL" OPERATING REVENUE 



^ 16,0 00,00 0 



14,000^000 



1?, (^0,000 ^ 



10,0^,000 



8,000,000. 



-0 



6,000,000 



4,000,000 



2,000,000 




o 



ERIC 



Chapter 3 * 

The purpose pf this, chapter i*s to discuss the present ^ 
water resource, population and land use situation on Oahu, 
and examine prpjects for the future,"^ ^ a. 

At the preseht time, Oahu is almost entirelj^ dependent 
for its water resources on, capturing rainfall in ui^'erground 
aquifers. Although approximately 1.8 billion gall(^ns of ^ 

-rain fall on Oahu on an average day, only slightly more than 

5. ' ; - " ' 

one *third enters the under^groiand water supply. The Board 
^o?^ Water Supply's 2020 Pl'jn estimated in 19 71 that 'an aver- 

age of 700 ir|i||iic|n galldjis p'f w^^ter per day enters the fresh 

'W^' ' ^4 ^ \ ' ■ • '■ ■ ■ ' 

water lens u-n^'f\Lyir&g nhe l|f|and. In January, 1974, the 

The wr;pte;^wishes ,to a<|^fiowledge , Nearly in this 
Planning Chap^;|^r^^a' considerab'J^^^ debt to .Dennis 

L. Meadows an^ h:^ associates ^^\the Massachusetts Institute 
of 'Technology If A|tl:K)ugh their :fQrk, fhe Limits to Growth , 
has been criitf ci^i^d^ .for various\SetlltH^olo shortcomings , 

their basic ^^pp(i>sition,. that tl^re^ a environmental limits 
to growth arp'ftjriat man\ extends t^l^l^fse limits at ^me ^risk to 
himself, remains valid . V' 

' o ^Geor^ev^^, ; ij. Ytien, "The Impact of Economic Develop-^ 
ment of Demands /for Groundwater an|l. W^stewater^ Disposal — The 
Hawaiian Experiehc^" address to t|te Circum-Pacif ic Energy 
.and Mineral' Resoutces'. Conference, Hpholulu, Hilton_gawaiiaji 
Village ^ote^;' August 26/1974. 
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Board , revised this estimate' downward. to 642 mgpd. Current 
technology permits the safe extraction ^of about 75% *bf the , 
totals or 52 5 mgpd. Hpwe^^r, the Board estimated that im- ^ 
proved techniques; will permit the extraction of at l^ast 
&d%, orr 560 *mgpd, -by "the year ' 2000 - These figures indl(^ate . 
the e^yironmental limit of fresh ground waller on Oahu. 
.Technology may, of course, be used to extfend^.this limit, and 
such technological options as desalination and recycling are . 
described in Chapters 7 through 10 6£ this dissertation - 

The present demand on' Oahu' s water resource'^s is ap- 
proximately 401 mgpd. .This demand is distributed among four 
classes of water users 'as follows: ^ 



c. (Million gallons per day) 

Agriculture: • " 226 

Board af Water Supply: 12 2 

Military:* - ' 34 . 

Private & Industrial: ' 19 
/ . . 401^ 



-^ 2020 Plan , p" 62; "Review:' • Oahu ^Conservation . 
District ' Boundaries , " Honolulu: Honolulu Board of Water 
Supply, January 31, 1974, ;Exhibit A: Discussion of Watershed 
Factors , p . 13,. (Mimeographed . ) 

Edward Y. Hir^ta, "Technical and Environmental 
Aspects of Using Municipal Sewage for Sugarcane Irrigation," 
address to the Conference of Hawaiian Sugar Technologists, 
Honolulu, Ilikai Hotel, November 13, 1974; Department of 
General Planning, City and County ^of Honolulu, Planning for 
Oahu: Analysis of Water and Wastewater Systems (Honolulu: 
City and County of Hoholulu^ March, 1974), pp. 11, 13. 
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If current technology permits a saj^ yield of 525 '<> 

mgpd, and the total demand on %he island's water -resources 

II • % * 

is 4Dl mgpd, then Oahu is clearly living within its water 

* a 

resources budget at the present time. However, two major 
qualifications must be made at this point. The first is 

that 'While the Island-wide water resource^ii7ater demand^ 

... . V ^ 

situation IS satisfactory, two districts of the Island, 

•Pearl Harbor and Honolulu,^, are experiencing ,a deficit in 

their watej: resources ^udget. In Aprii, 1974 , water r^- . 

sources consultant John F. MinJ^ described thh situatiort as 

follows: ^ ... "^^f^^^^, 

. ' 'p ' ' , ' 

The hydro logic bal.ance between input •and ^output^ 
in 'southern oahu is marginal kt t^^^- reality a 

negative ba^Xafice 4ias become established in^both the 
Honolulu District and the Pearl Harbor region in 
* recent years, which if allowed to continue will in* the 
long runt cause deterioration in the qii^lity of water 
withdrawn from the groundwater aquifers'. In Pearl 
Harbor, particularly, ^a significant fraction of the 
pumped water (about 10%) is currently being obtained 
from s-torage in the lens. Unless draft is controlled, ; 
heads will conti^nue to fall, spjring flow will decrease 
and worsen in quality, and general disfequilibriunoi will 
prevail. Overdraft also occurs in Honolulu, but the 
demand for additional production from its aquifers 
has (ijuietfed and it will^be possible to bri^g about . 
an optimal equilibrium. 



The basal fresh .water lens that underlies *Oahu is be^t 
thought of as a series of sub-lenses (with water flowing 
more or less freely in tJjie general direction of the sea) 



John F. Mink, "Water Supply and Demand in Southern 
i Oa^hu I, " paper presented to the.^ Oahu Water ^Us.ers Association 
Conf er^fice sponsored by -•the Board of Water Supply on 
April 30, 1974: the situation in ^ the Pearl Harbor watershed 
is discussed in^ detail in Chapter 9 of this dissertation. 
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Thus one, ot several, aSrtesian areas may Experience ai^- over- 
draft from high loca"! demand while -tfhe Islaad * s water supply 
as a whole is not overdrawn. Water resource managers have 
the option to overdraw and thus "mine" the ground water in a 
^particular artesian area . ^ This "practice amounts to treating 
ground water , like^ oil , coal or an^ other ndhr^^^ris^^l® ^re- 
so^rge.^ Such- a policy would satisfy short t^rm deman;i^ , 
, but V70uld result jn the continued deterioration and eventual 

destruction of the ground water resourpes in th6 particular 

«> ' 

reigion. The writer concurs with the second i'lf^rnative sug- 
gested by John F. Mink in his report on the v/i^t^r resource 
. • situation in southern Oahu: water resource managers should 
determine an optimal', regional equilibrium and restrict dr^f t 
in orfier to afihieve it. . - 

I 

\ , / 

Water resource managers "have the obligation to protect 

' ■ ' -% ^ ^ 

-all of the Island's aquifers from prolonged overdraft. To 
- do otherwise would be to mortgage the future of Oahu's wat^r" 
resources. Nature has endowed Oahu with a superb under- 
"Aground, reservoir of fresh water. Water resource managers 
should develop this vital resource with the requirements of 



thfe /?f uture as much in mind as the needs of the present. 



This basically conservationist position forms the backbone 
of Chapter 177, Hawaii Revised Statutes (Hawaii's Ground 
Water Use Act) . The writer believes that the provisions of 



^"Water Supply a^^ Demand in 'Southern Oahja," p. 13. 
"7 Ibid. ^ . " 
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Chapter 177 should be put into effect v/hene^er an artesian 

p 

area is subject*' feo- deterioration from prolonged overdraft*^ 

The writer's first qualification concerning the gener- 
ally satisfactory Island-wide v/ater resources situation , had 
to do with wa-bar resource ' deficits in sauthern Oahu. The 
second qualif ication'concerns the future: hov/ long will the* 
v/ater resources situation remain generally satisfactory? In 
oJJief words, what is the carrying capacity of the, Island of 
Oahu from the standpoint df water^resources? . 

Three governmental- entities the State of Hawaif, the' 
City and County of fionolulu, 'and the Boar% of Water Supply^ 
havQ developed projections of water resources supply and 
demand on Oahu. ^The writer will tiescribe each of these 
efforts in detail. * „ ^ 

The State Projection : Tin 1974 , -the Hawaii Departme.nt 
of Planning and Economic Development published the ; State of 
Hawaii Growth Policies Pla/i: 1974-1984 . The Growth Policies 

Plan described four alternative futures f of Hawaii: 

^ •. 

1. Continua;tiQn of Existing Policies, 

2. No Growth.- . ' 



In Chapteir 6 of this dissertation, the writer pro- 
poses the establisli^inent ®f a State Environmental^ Protection 
Commission, and a J^epartment of Environmental Protection 
intenc^Sd to conserve water resources, regulate waste water 
disposal and proteict the quality ^f Hawaii's environment. 
The writer believq^ that the Commssion and the Department 
V70uld provide the optimal institutional^ milieu for State- 
wide water resciurcabs planning. ' 
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3.. Moderated'' Growth (Slowec^ jSrovJth) 
4. Accelerated Growth.^ 
^ , ' ' ' The Growth Policies Plan described the feffect^ of* each 

. • of these alternatives" on popjulation grox-^th, housing trans- ■ 



portation, »agricul^ture, tourism and other Employment base.s. 

After e'xamining the four alternatives in detail the Depart- 

mer>t of Planninig, and Economic Development (DPED) recomitiended 

that the State choose the Moderated Growth option: . ' 

' , In order '.to promote the public interest, cif the 

^ r^'esid^nts of the State of Eawaii^ it is necessaipy to 
^lowj^e rate of gfow:th of the State's populat^ion^ • 
as well as to slow the rate of growth of certain 
sectors of the economy while ajccelerating thg rate ' 
of growth in oth^r ^s^cfeors ^ This action i^neces- 
sary to reduces (such) . . grbwth-related problems 
(as) . .* . over-^elianae on .^tourism and Federal 
. expenditures With increasing likelihood of severe 
>jState recessions, and. problems arising 'from rapid 
po|>ulation girpwth with heavy concentration on Oahu, 
inclading problems of increasing airland water pol- 
lution, rapid loss of*" agricultural land and open 
space, worsening traffic congestion, rising housing 
costs, and increasing per-capita costs, of providing 
education and othjsr public services 1 

DPED concluded that Moderated Growth would provjide 

Hawaii with the following benefits: 

* 

1. Sufficient economic activity .to keep unemploy- 
ment low . - » * 

* " .»* 

2. A more diversifiadi economy, less subject ±o 
recession. ~ 

3. Improved ai? 'and water quality. 



^Department of Planning and Economic Development , 
State of Hawaii,^ State of Hawaii Growth Policies Plan: 1974- 
1984 (Honolulu: Hawaii Department of ' Planning and Economic 
De\^elopment , 1974) . 

^^Ibid.,^p. 57; (original un(ierlined as shown.) 
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• 4. Reduced hpusing and social service problems^. 

3* Lower energy requirements than un^er *an 

Existing Growth or Accelerated Grdv^th plan; 



^1 

Graph 11 on the follov;ing page, shovjs \thre,e population 
projecti*ons for Oahu*. The ^igh projection anticipates the 



Island's population under the Accelerated Growth option. 

The middle projection shows population grov/th, under the 

Moderated Gix>wt.h option^ vand the 16w projection was devel- 

\ ^ ^ ■ „ . 

oped for* the U.S. Water Resources Council by the U.S. 

Departments, of Commerce and Agriculture. ' ' , 

^ •> » 

The Hawaii Water Resources Regional Study expects the 

* . - ' ' , ■ / 

per capita demand' for water to increase as followp^: 



. ^ Per Capi^ta Demand 


on Oahu in' Gallons 


Per 


Day 


V 




• • Year 




• 


Range" 


>1970 


^980 1990 


2000 


2010 


202O 


High estimate: 


206' 


'.258 / 274 


290 


306 


322 ' 


Mediujn estimate: 


206 


• 242^ 254 


262 


•^73 


282 


Low estimate-'^ 


206 


236 242 


248 


254 


26 O"'-.^ 



; Hawaii Water Resources Regional Study, Hawaii Water 
Resources "Regional Plan (Honolulu: Hawaii Water Resources 
Regional Study, September, 1974), p. 38. The Hawaii Water 
Resources Regional Study is- being carried out under the 
qdmbined auspices of the U.S. Water Resources Council and 
the Hawaii. Department of Land and Natural Resources. The 
•September, 1974, publication cited here is the "First Cut" 
of the Hawai#^ater Resources Regional Plan . 

■"■^Ibid., p. 53. Later, in this chapter these pro- 
jections will be compared. wi'tti the Board of Water Supply "s 
estimates of per capita demand on Oahu. 
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Oahu'i^ Population (in thousajids ) 
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• Planners obtained the fol lowing 'lirban water demand 
plrojections by combining poptfelat ion estimates and per capita 
use estimates, as follows : ^ *\ ^ ^ 

• ■ ' " . . <■ ■ ■ \ ' 

, \ ■ „ ■ 

Accelerated (growth Option ' , 

I J\970 1980 1990 2000 2010 2020 

Oahu's Population in 1000's: 6^31 798 1078 1474 2033 2820 
Total Urban Use in Millions » 

of Gallons of Water Per day:^ IsifO 1980 1990 2000 2D10 2020 

Foi!^ High Per Capita Use: * 13b 206 295 427 622 908 

For Medium ^Per Caipita Us.^j^ 13(1 "193 274 386 555 795 

For LOW Per Capita Use: \. 130 188 261 366 ^516 733 



Moderated Growth' (Slowed Growth) Option 



... Year 

- , • . 1970 1980 1990 2000 2010 2020 

. _ . -r^ — 

Oahu'.s Population- in lOOO's: " 631 ^57. 853 .963 1089^1235 

A ^ • 

Total Urban Use in Millions 

of Gallons of Water Per Day: 19 70 1980 1990 2000 2010 2020 

# 

For High Per Capita Use:^, 130 195° 234 279 333 398 

For Medium ^er. Capita Use: 130 183 2117 252 297 348 

For Low Per Qapita Use: —130 179 206 239 277 321 



^ ' -116 
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Ik* e. V • 

• .1 U,S, Water Resources Council Population Estimates 

. \ Year 

• \ 19 70 1980 1990 * 2000 2010 -2020 

i ■ - '■ ' ' — " 

■ . . 

Oahu's Population in lOOO's: 631 700 .76 7 ^58 946 1024 



Total Urban Use in Millions /" 
of Gallons of Water Per Day.: 1970 1^80 1990 2000 2010 2020 » 

For High Per Capita ^se: ' 130 181 210 249 ' 289 330 

For Medium Per C^pita-Use: 130^ 169 195 225 258- 290 

Fqr LOW Per Capita Use>^- 130 165 186 213 240 ,2^^^? 

. ^x-^- . . ; , ' - . • \ 

The preceding tables pi^oject urban water demand. The 

.following*^ ta^^e indicates the supply on Oahus . 

Distribution of Rainfall 

Average Railifall in ; , ^ost to Evaporation 

millions of gallons Ground Surface ' and 

per day- Water , . Water Transpiration 



1800 ' ' 687 ■ 455 ' Remainder 

^ . ' Sources of Supply \' 

Level of Recovery . "Ground Water Surface Water Total 



High 
Medium 
Low\ 



(%) 

tea 


(mgpd) 


(%) 


(mgpd) 


(mgpd) 


85 


584 * 


50- 


228 


810 


80 


550 


40 


182 


• 730 


75 


515 ^ 


30 


137 


650l4 



•'■^Ibid., p^ 53. The Hawaii Water Resources Regional 
Stud^ estimates that agricultural water demand 6n Oahu will 
decliWe .from 355 mgpd in 1970, to 295 mgpd in the year'2020, 
and remain constant at 295 mgpd ^th'rough .2020 . 

r^Ibid., p. 56. Water resource managers can bring 
abolit a movement f^om the present low level of water 



I 



ERIC • 11/ 



^ I 



■ . 104 
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The Island-wide water resources supply and demand 

■ ■ . . . ■■ ' ^ 

situation is projected on Graph 12 on the following page. 

The Hawaii Water Resources Regional Study estimates 
the years when projected water demand will exc^e.d supply on 
Oahu as follows.: , 



Level- of Growth 




High Mediiara Low 

Conservative: 1995^ 20d3 ' " ,2020+ 



L Average ^03 2020+ 2020+ 

Optimistic ; ' 2010 . 2020+ ' 2620+-'-^ 

■ • ■ - ' » 

' ' ,. - 

o 

V 

O % 

In the opinion of the writer, the years cited in the 
precedin-g table a-re the best estimate of the time when the 
demand for water .on Oahu will exceed 'the supply^ The esti- 
mate takes into account the application of new ground water 
and surface water recovery technology, but it does not take 
into aqcount such technological alternatives as desalination 
and waste water recycling.. The use of these alternatives 
can further extend^ the environmental limits to growth on , 
Oahu. Oahu will not "run out" of water in 199 3, or 2000, or 
20 20, provided that water resource managers (in cooperation 



,resource recovery to the medium le^^ei (anticipated by the 
year 20 OQJ by ^ applying ground wat^ and surface water recov- 



ery techi^lilogy . 'The application of existing and anticipated 
technology can be expeqted to augment the water supply at an 
increa^sihg ^ma3f'^,^nal cost; projects generat^^ng additional 
supply at- the^ 'least unit cost will be undertaken first. 

•^^Ibid.-, p. 60. 
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' GRAPH' 12 

Water Supply and Demand on Oahu 
(in millions of gallons per day) 
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with Federal, S»tate and municipal government, and private 

* ' . , , ^ 

industry) anticipate Oahu's water supply nfeeds and implement 

( the' necessary technology * \ ^ / • 

Water resource managers have the responsibility to 
provide planner^ and decision makers with accurate estimates 
of the costs of supplementing the Island ' s • natural water 
resources. As energy costs, and the costs of materials and 
coristruction rise, the community may choose to withhold the 
allocation of resources fron^ the development of supplementary 
wa resources. Although an ample supply of fresh water is 
necessary to the life of the community, the community may 
decide that it i-3 prefeifable to limit the growth of demand 
on water resources 'rathqr than develop additional • increments 
of supply at an ever increasing marginal oost* 

All of the demand projections in this chapter assume 
an increase in the per capita cpnsumptiqn. Of water. Per 
capita consumption has increased with the affluence of the 
community. But the projections of ever increasing per^ capita 
consumption can be altered ^y sound public policy decision 
making. In Chapter 9 of » this dissertation^ the writer de- 
scribes specific measures that decision makers and the com- 

. mu^iity as a whole may take to conserve water and restrain 
the tendency toward eyer . increasing per capita consumption. - 
The implementation 'of well conceived conservation measures 
V70uld not adversely affect the quality of life irf the^middle 
and distant future. The writer is simply suggesting here 
that water resource managers should ^ not ^accept projected 
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trendsr.as ^'givens'* when such trends may, in the long ruf\\ b3 
detrimental to the community. , S&geotivd^ public adminis- • 
tration and resource management demand a Willingness to 
shape the 'future in ways that benefi*t the communi'^y. ^ 
Thus far in the Pla]£ning Chapter the writer, has de- 

•" V ^ 1 ■ . 

scribed the State of Hawaii Growth Policiesl Plkn (as it. 

* , - ' • • . ■ (- 

pertains to .water resources) , and the. projections- of the 

Hawaii Water Resources Regional Study. The writer now turns 

to. the City and County of Honolulu aiTd' its General Plan 

Revision -Pro^aril. ;[ Under the, revised City^cib^arter/ accepted 

by tlje electorate in 1972, the- General PPan is no longer to* 

be merely a land use plan. The General Plan must become' a 

statement of community ob^jectives and it must recommend pol- 

icies .to obtain those objectives. The objectives pertain to 

housing, ^transportation,^ educational facilities,^ the supply' 

and distribution of fresh water, waste water disposal sys- 

.. ■ ^ " ■ . ■ 

tems^, agriculture and recreation.^ 

! ^ The CitA and County Department of General Plannii^g 
offered four se\ts of policy alternatives to achieve commu- 
nity, goals. The four policies and their goal priorities are 
described as f ollows : - 

1. Intensive Development ; Under the Intensive 
Development policy all future population 
growth .and urban activities would be located 
within the present urban boundary as defined 



Oahu De^^^^opment Conference, An Evaluatfion of 
Alternative Residiential Policies (Honolulu: Oahu Development 
Conference,' October, 1974) , pp. 1*, 6. 



4 



by the Genera^^lan adoptd§^ 1964 and^as J" 
revised sinces then. / * i* / ^ - 

Under, this policy, th^ con^t^unity chooses to 
implement land use contro^lfejias a means of 
preserving agricultural lg^i|^> 

Th^ .policy has an impact c^f population:^ growth. 
tc|; ;^ extent ''that housijMl^bul to 
bff^ln short supply, and ip||, cost pf residing 
'/iii^iBawaii would continue I'lrfe rise. 

j jjjpj^erate Expansion ; This|p61icy\ is basically a 
^ Amplification of Intensi\li^^%velopmerit . Mo^er- 

jiyie Expansion woulid permit residential con- 
l ll^uction outside 'Of the urban boundary, and 
designed to ifleet the holAsing needs of Ipw 
f ;#id moderate income families . Residential 

.'j^eveXopment u^sder Moderate Expansion would be . 
' ^l^imarily low density in character. 

'f Privafe^ Sector Initiative ; This alternative / 
V would coAtinue the current practice of permit- - 
?s .ting the expansion of the urban boundary based.- 
\ solely on private sector development proposals. 

Private sector proposals would result in a ^ ^. 
. hig]j proportion of low density 4^velopment , * 
and would Consume as much as 16,000 acres* of 
agricultural land'gn Oahu by 1995. 

Directed Growth : The Directed Growth policy 
would permit the use of from 10,000 to 13,000 
acres of agricultural land for urban purposes 
by the year 1995. 

This policy would not restrict population V 
growth. It would attempt to meet socia4j^ needs 
in a cbntirolled manner as they occur, until . 
more selective means are found to influence . 
growth. ^ ' ' " / 

The Directed Growth Policy .would create a popu- 
lation and employment center at Ewa. Residential 
densities would be relatively high, and the 
^.policy would encouarage tJie development of a 
community of sufficient size* to provide a full 
range of community services and activities . 17 



Ibid., p^ 3-5. 



The City Administration ig moving ahead with the 
Directed Growtji policy^ On March 11, 1975, William Black- 
field. Director of the Department of Housing and eotnmuni% 
Development, announced a three year program designed to 
provicie 5,QOjO new housing units for moderate income resi7 / 
d^nts . Mo^t of these new units would be located , within tt/e 
Ewa District. 

i ■ 

. ' Frbm the water resource perspective, the Intensdve - 

Develo;^ment policy would be the least expensive to put into 
effect. On one hand. Intensive Development would hold th^ 
growth of population on Oahu down to approximately 924,000 
by 1995. On the other hand, since most development would 
occur within prese^.t urban boiindaries , there would have to 
be only minor additions to the water^ supply distributioh 
system. Under Directed Growth, population is expected to 
jrise to about 1.4 million by 1995, and^ ma jor additions to 
the water supply , distributioji system would be necessary in 

the Ewa District."^ ^ 

•t . ' . • 

The Department of General Planning offers the pro-- 

jection of water supply and demand under tl^e Directed' Growth 



policy as' shown on' Graph 13 . • ^ 

In January,* 1975, the Board of Watei; Supply published 
the SeconS Edition of the 2020 Plan. The 2020 Plan makes 



-^^ Honolulu Advertiser , March 12, 1975, p. A3, 

*l q / * 

Planning For Oahu , p . 37 . 
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Urban Water Supply and Demand cm Oahu Under Directed Growth 
(in millions of gallons per da^) 

^ * ^ Supply 

Demand 
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the follov;ing projections for water supply and demand on 
Oahu: 



Population Served by BWS 



1970 

1975; 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 



576,633 
699,500 . 
765,200 
879,500 
984,000 
4,090,000 
1,196,000. 
1,298,000 
1,399,000 
1,498,000 



1,600,000 



20 



The Second Edition of the 2020 flan projects .the fol- 

lowing increase in per capita consumption: 

. -«» 

y 

Per Capita Demand on Oahu 
(Gallons per person per day) 



F.Y. 1971 
1976 
1981 
1986 



190 
203 
216 
226 



^^Honolulu Board of Water Supply, 2020 Plan: Second 
Edition (Honolulu: Honolulu Board of Water Supply, January, 
1975) , p. 106. 
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1991! 




232 ^ 

B 


. i996 




235 •• 


2001 




239 


2006 




243 , 


, 2011 




247 


2016 




251 


2020 




25521 ^ ' 


Using its population projections- and pelF^ capita con- 


sumption estimates, the Board of Water Supply predicts the 


follox'^ing increase in demand 


for. 


^esh water: • ■ 


Average Daily 


Demand 


(itlillicfns of 


gallons per day) 


F.Y. 1971 




109.75 


19 76 




135.7 


1981 




165.6 


1986 




19 8.3 


1991; 




228 


^ 1996' 




257 


2001 




286 ' 


2006 




315. 


2011 




345 


2016 




376' * 


2021 




407^2 



21 



22 



Ibid. , 108 
Ibid., p. |107. 
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The following table provides a svunmary of the Board's 
projections relating to the demand for fresh water on Oahu: 

Population Served by BWS 
1974 :* 632,247 
2020: 1,600,000 



Per Capita Demand 
(gallons per day) 
1971: , 190 

2021: 255 



Average Daily Demand 
(millions of gallons per da^) ° 
1974: 121.70 
2020: ' 407 I 



The Board summarizes its supply situation as follows,: 

Sustainable Capacity . - 

(millions of gallons per day) \ 
Present System: 



Additidns to Present 
System: 

Cajiacity from' Alternate 
Sources : 

^Total Capacity in 2020: 



170-60 

146.80 

96,00 
413.40 



2.3 



. ^^Ibid., p. 102 a. .Under "Alternate Sourcesr some of 
which will be^ developed by the /ear 2020, th^ Boardtdf Water 
Supply includes the exchange of s^age treatment pla^ ef- 
fluent^ demineralization of brackish water, developmerfe^f 



ERIC 
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A coraparison *of the original 2020 Plan / published in 
February, 197i^ and the Second Edition, published in Janu-^ 
ary, 1975, reveals certain shortcomings iri^the original 
document, and illustrates the uncertainties involved in long 
range , planning . 

The original 2020 Plan estimated that the Board would^ 
serve, a population of ' 1,.420 , 000 ih the year 2020. The Sec- . 
end Edition has r^yised this/ estimate upward to 1,600,000 . 

The;original failed to pay adequate; attention to 
changes in per capita consumption. Af tei^ a dlose reading of; 

the priginal 2020 t^lan , the writer remains uncertain whether 

■ * 

the Board's planners included per/ capita consumption esti- 
mates in theix^ projection of total urban water demand. This 
situa^tion is corrected in the 1975 revision, and estimates 
of per capita consumption are clearly included in demand . 
projections. 

The 2020 Plan published in 1971 estimated tliat the 
Board would have to provide Oahu's water users with an aver- 
age of 253 mgpd, by. the year 2020, ^n annual o increase of 
approximately 3. mgpd. In the 1975' revision, the Board's 
planners estimated that the BWS would be called on to supply 
407 million gallons of fresh water per day by the yefSr 20 20. 
The revised figure represents an annual incre^^e of approxi- 
mately 6 mgpd from i975 to the year 2020. If one accepts 

surface water and the desalination of sea water. .-A^-l o-f 
the^e alternatives will be discussed in Chapters 6 through 
10 of .this dissertation. . ' ^ • , 




^ the 1975 rel/isibn of the 2020 Plan as accurate, it is quite 

clear that the original missed the mark by a wide margin. 

t 

As far as supply is concerned, the original 20 20 Pl^fi^ 
offers the opinion that supply from natural sources will 
"approximately equal" the average daily demand for water in 
2020 without recourse to alternative water sources. The 

original adds the provision that alternative sources wij,l be 

' - ' • 24 

developed if demand threatens to overtake supply* 

In the opinion of the writer. Board's 19 75 pro- 

. jecfeions are more sophisticated and ifere accurate than the > 
projections prepared in 1971. However, the situation de- 
scribed in the Second Edition of the 2020 Plan offers some 
cause for concern. For example, th^ present supply and de- 
mand situation should be (compared with the condition pro- 
jected for 2020: 

. Sustainable Capacity ; 

" (millionVv^^ gallons per day) 

Present Supply: 170.60 

Present Remand: 121 . 70 * 
(average day) 

^ ' Surplus Ca^)acity: 48.90^^ ' 



2020 t>lan, p. 18. 



^^It should be noted that on tlie maximum demand day in 
1974, the demand for water actually exceeded the sustainable 
capacity of the system. Maximum' day demand intl974 was 
173.11 million gallons: ^ - 



V 
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Sustainable Capacity 

(millions of gallons per day) 

Supply in 2020: 413.40 

Demand' in 2020: 407 
(average day) . 

Surplus Capacity: 6.40^^ 



The Board's projections shov/ that the margin of aver- 
age supply over average deiua^Q^ declines from over 48 mgpd m 
1975, to 5.4 tngpd in the year .2020. In the opinion of the 
writer, effective water resource management and the Board's 
responsibility to ' the public demand a wider margin of 
safety. The margin of Safety can be enlarged by making 
sound public policy 'decisions to conserve water resources 
and limit demand* The margin may also be extended by pro- 
viding additional sources of supply beyond those already 
Gontempla^^ b^' l^e 2020 Plan . ' - " 

A comparison of the Hawaii Water Resources Regional 
S'tudy projections .with those of fehe^ City and Cdunty (Depart- 
meht of General Planning) ^nd the Board of Water Supply • 
offer another cause for concern. F^eequently the projections 
begin wit^h somewhat different base figures and produce 
widely differing results^ Graph 14, on the following page, 
for example, indicates that the Board of Water Supply's, 



^^The Board of Water Supply a-stimates maximiam d^iiy 
demand at 610 mgpd, in 2020. This estimate exceeds sus- 
tainable capacity by a wide margin. 



\ 
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GRAPH 14 

Per Capita Consumption (in gallons per day) 
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projections for increases in per capita consiunption are more 

*^ 

conservative than this lowest estimate made by the Hawaii 
Water Resources Regional Study. On the other hand. Graphs 
15 and 16, on the succeeding pages, show that the Board's 
population projections and urban demand forecasts lie within 
the upper and lower ranges predicted by other ^agencxes. 

At preseiit, water .resource planners in the various 
agencies are operating under somewhat different definitions 
of terms and* assumptions about the future. If the commujiity 
is .to make effective decisions about the allocation of natu- 
ral resources, energy resources and. capital resources, water 
resource planning^j^f f ort s will have to be much more closely 
coordinated than they have been in the past. 

In Chapter 6, the writer offers specific recommen- 
daj^ions intended to improve communications between i:he Board 
of Water Supply and the Departments of both the City and 
Couiaty of Honolulu and the State of Hawaii. ' In that Chap- 
ter, the writer proposes the establishment of a State 
Environmental Protection Commission to coordinate a broad ^•^^ 
spectrum of water related activities including water re- 
source planning. 
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GRAPH 15 
Oahu's Population (in thousands) 

City and County Deparjalnent^ of 
Gen^jral Planning: . High Projection: 

Low Projection: 

Board of Xi^ater Supply Projection:* 

State Department of Planning and 
Economic Development Projection 
under the Moderated Growth Option: 

-I U.S. Water Resouarces Council 
Projection: 
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'GRAPH 16 

Urban Water Demand *oh Oahu (in millions of gallons per day) 

Hawaii Water Resources High Projection; 

Regioi>al Study: Mediiun Projection: 

Low Projection: 

Honoliifu Board of Water Supply Projection; \ — 
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^ 'Chapter 4 



^ THE MANAGEMENT OF THE BOARD OF WATER SUPPLY 



One of the major reasons cited in, favor 'of creating 
the Board of Water Supply was that a semi -autonomous organi- 
zation vfould perform more efficiently than a City Water. 

"DepartSnent . For f orty-f ive ' years> ever since the spirited 
debatjjB of 1929/"^ most psbple on Oahu have assTomed that* the-^"" 
Board managed in^Jan efficient manner. In fact/ although 

the Board .has been effective^ it has 'not been efficie'nt, 

.The Board has priovided ' the people of Oahu with an* ample sup- 
ply Of high quality watery and it has performed -effectively , 
but i-fe has not carried out its responsibilities efficiently. 

«The Board's inefficiency has resulted in operating expenses 
that are a good deal higher than they should be. Moreover , 
the Board's semi-autonomous status has helped shi^d it from 
the scrutiny that could have improved its, efficiency . 

x^The Board's computer is a case in point. Since ^the 
1920 's and the 19 30 's, Honolulu's water supply system had 
increased ndtt^ only in size, but in complexity. During the 
1960 's it became clear that the Board should utilize com- 
puter technology in order to deal ef fectivjely with increas- 
ingly sophisticated problems. Everyone concerned agreed on 
the desirability of computerization. But therfe was a great 
\ ' . 121 ^ / 

* - ' 



deal. of contxoversy involved in deciding whether the Board 
should have a computer of its own, or share the data proc- 
essing facilities of the City and County Department of • 
Information Systems. Two strong personalities became em- 
broiled on opposite sides of the issue. 

Manager and Chief Engineer, George Yuen, advised the 
Board to purchase a computer for its exclusive use. Mr. 
Yuen saw the cpmputer as a key element in the continued 
development'^of an integrated. Island-wide water supply 
tern. George Yuen, like his predecessors, Frederick Ohrt an 

: Edward Morgan, was a determined advocate .qf main-gaining the 
Board's semi- autonomous status. Although Mr. Yuen made no 
piiblic statements to the effect that he saw J:he purchase of 
a computer' for the Board's exclusive use. as a means of 
assuring the Board's continued independence from the City 
adnjiinistration, it is* fair to assume that the Chief E^igineer 
had this factor very much in mind during the controversy 

, *with the City. ' 

Mayor Frank F. Fasi, a , forceful advocate of government 
cost reduction-, %dbk up the cudgels for having all City 
agencies make use of the services of the City's central data 
processing department: The Mayor knew, as a- former State 
Legislator, that wi,th the advent of computerization in gov- 
ernment, many large agei\cies throughojut the nation ^ad moved 

^ quickly to acquire their own computers.. This phenomenon in , 
state and municipal government in the 1960 's was known as 
"beating the centralization schedules ," and whenever it' 



occurs, there is considerable ad^ed cost to the taxpayers. 
Most often, the additional and largely unnecessary expense 
occurs outside of public cognizance."^ Mayor P^asi was con- 
vinced that the public interest required the placing of cost 
effectiveness throughout the Citycggoverninent ahead of the 
desires of feny particular agency for an exclusive-use data 
processing system. «• 

Iji July; 1968, wb,ile Neal Blaisdell was Mayor qf 
Honolulu,' the City was in-the prpcess of establishiiig its 
data processing center. At that time, the City of fered .to 
perform the Board's commercial data processing functions. 
The offer was tendered in genejral terms, and it lacked the 
details necessary for the Board to make a meailingful de- ^ 

cision about how to meet its computerization needs. 

,1 * ' . ** 

In May, 1969, the firm of R. W. Beck and Associates, 

* * 

which had worked closely with the Boatd on several projects 
dating back to at least 1963, submitted a draft report, of a 
study authorized by the^ Board and entitled. Data Ac(juisition 
and Supervisory Control System. 



■^Interview with Led Pritchard, former Executive • ^ 

Assistant to the Mayor, City and County of Honolulu, 
February 1, 19 75. ^ 

Honolulu Board of Water Supply, "Backgroyind on Award 
of Multipurpose Computer System Contract," approxima,te date: 
June 1, 1973, pp. 1, 2. (Mimeographed.-) 

''nofiolulu Board of Water Supply, Contingency Fund 
Expenditures : 10/6 2- 9/ 6T . The pages of this report are hot 
numbered. The entire report is relevauit. 
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The study proposed the development oi^ a centralized'^ 

CP ' . ' . 

d&ta acquisition and. supervisory control headquarters ^t the 
Beretania Street Pumping Station. ' Pn the 1969 s^udy^ R. VI. 
Beck guoted from its ov/n Annual Report on goard of Water 
^gupply Systems for Fiscal Year Ending June 30, 1^65 , as fol- 
lows : . > 

Because of the characteristics of the Honolulu 
systfem we believe that considerable savings "in 
*. operating costs can be realized through centralized 
control and coordinated operation of all sources 
serving the, Honolulu area. ' We recommend that tele^ 
metering and control equipment be installed which 
would allow the coordination and' operation of pri- 
mary sources serving the Honolulu area from a cen*- 
tral location. . . 

To put the matter briefly, the elaborate, 11 section . 
report si±>mitte^ m 1969 simply cqinfirmed the expectations. 
R. W. Beck had ileld for the Board of Water Supply in 1965. 

In the "A.lternative Systems" section of the report, 
R.- W. Beck described three basic compute-rization plans that 
the Board might adopt, and several variations of e^ch of 
these basic options. None of" these plans or variations con- 
tained any mention o£ utilizing the fa'cilities of the 
Department of Information Systems, City and County of Hono- 
lulu. In the final section of the* report, R. W. Beck^pro- 
vided the Board with a detailed computerization schedule. 



^R. W.. Beck and Associates, Data Acquisition and 
Supervisory Control System (Seattle, Washington: R. W. Beck 
and Associates, October ^^1969) , Section 2, pp. 1-3. 

^- ^Ibid. , Section 4, p. 4. ' " 
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and estimates of v;hat ■each stage of development would 
cost?^ • ' 

In August^ 1970, the Department of Information Systems 
(DIS) cyfferecl to perform the Board's accounting, billing and 
other commercial da ta^ processing operations. The proposal 
vjas entitled, A Suggested Consolidation Plan for the Board 

of Water Supply , and its presentatic^n before the Board 

* . '** 

marked , th^ beginning of intense argument. The consolidation 

* ■ • 

plan projected an annual savings of $88,6.80 over the then 

^ 7 ' 

current data processing costs. Beginning in August, 1970, 

the mass of^ paper in the form of memoranda^ letters and 

reports became staggering* as it "shot'* back and forth 

fcretv/een the Fasi Administration and the Board of Water 

Supply-^ o'^ ^ 

An important ^consideration in. the controversy was 

whether the Department of Information Systems had the capa- 

bility to perfoi;m th^e* Board's data processing Work. The 

following is an evaluation. of the ^epa^tm'ent of Information 

Systems prepared by th^ Board of Water Supply: 

DIS currently has an IBM 360/50 system and an 

IBM 36(|/4C>\^system, both highly sophisticated third 

generation computer systems. The complement of 



"Ibid. J Sections 8' and, llv 

"^Department of Information Systems, City and Cpunty of 
Honolulu, A, Suggested Consolidation Plan for the Board of 
Water Supply (Honolulu, Hawaii: Department of Information 
Systems,, August, 19 70) . The pages of this report are • not ^ 
numbered. The entire report is relevant. 

^Leo Pritchard^ interview, February 1^^ 1975. 
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personnel is approximately 72 employees. ' DIS, which 
is housed in the City Bank Building in dovmtown 
• Honolulu^ currently performs various data processing 
functions for several City agencies, WIS undoubt- 
edly hastSe facilities necessary to process the 
applications nQV7 performed by "the Board's in-house 
unit (a leased data g)rocessing unit) and is able to 
absorb additional v/ork loads. 9 

In. October^ 1970, the Board of Water Supply staff 

. released its rebpt^tal to the DIS proposal. The staff began 

its reply as follov/s: . ^ 

^ . . • • . \ 

1. There would be no savings in operating dosts 
to the BWS from the proposed consolidatio^, 
and in fact^ the operating costs after consol- 
idation would exceed 'current BWS operating 
costs . * ^ ' 

?. It would cost BWS conservatively, $14,832 mops- 
o^er the first five y@ars or an average of ^ 
. nearly' $3^00 annually- under consoljL^^tiCn, 
thereby making such an undertaking economi- 
cally unsound". 

^3. ^he advantages of close control , coordination 
. ' \ (and "responsiveness inherent in* an, in-house 

operation would be lost under consolidation. 
This will tend to reduce ""the BWS's effective 

• programs and reduce its ability to meet the 
• . changing and increasing demands for reliabil- 
ity,, quality and economy of service to its 
customers. * 

,4.^ Consolidation \/^o\lld tend to inhibit full 

* -exploitati6n and- development by the^ BWS of ^ 

technology and v/ould be detri- 
mental i:o BWS long-range program for monitor- 
\ V ■ ing and automatic control of the system. 



\ ^Honolulu Board of Water Supply, Report on Proposed 
• Consolidation of Board o-f Water Supply Data Processing • 
: ' Operations' with the Department of Information Systems 
(Honolulu, Hawaii: Honolulu Board .of Water Supply , 
October 22, 1970) / p. 9. / 
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Tn . smnmary > tfe^re appears to. be no benefit or ' 
advantage to the proposed consolidation, economi- 
cally or otherv/ise"^ ^ 

• Re coinme nd a t io n 

On the basis of the foregoing conclusions, we 
recommend that the department's data processing and- 
computer functions temain under the control and 
. direction of the BWS.IO - \ 

Although "the Baard's staff concluded t3iat consoli- ' 
datfion witjj DIS v/ould bring t^o savings members of the City 
Administratipn believed tha^t the in-house advantages of an 
exclusive-use computer jfljere the staf f 's primary consider- 
ations. Convenience was one consideration. Of course it • 

would be more convenient^^for the staff to have a comp\^ter on 

^} ■ ' ■ -^-^ , 

the premises at Beretania Street than to have tavce^mmunicate 

with the DIS facilitjj^ in downtown Honolulu. But the DIS • 

proposal called for the installation of a satellite computer 

system at Beretania Street; the satellite systfejn would be 

i ■ * 

fully ir^tegrated with the central^data^^ processing units 

downtown, and the communications ^proj^em would be minimized. 

George Yuen's vision of Oahu's future water supply system 

was un(|jAfestionably another factor in the staff's position. 

The following statement appears over Mr. Yuen's signature in 

his message to the Chairman and Members of the Board ^of 

Water Supply in the 19 70 Annual Report : * ^ 

Looking ahead it is possible to envision all of ^ Oahu 
' encircled by pipelines, the recycling of waste water 
for irrigation and industrial use, nuclear power 
plants for the desalting of sea water, the operation 
of the water system under computerized and centralized 



^°Ibi4. , pp. 3, 4. 
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control for maxl^num efficiency, and the recovery of ^ 
surface water for domestic use.li 

Prom the perspective of City official%^ th^re appeared 
to be no room in this *conceptio^ for sharing computer time * 
with other agenpies, even though such cooperation would meAn 
considerable savirigs to 6ahu's water customers. City of- 
ficials had the impression that the Board/and its staff were 
refusing to consider the DIS proposal because ti|Rr saw it as 
a potential threat, the beginning of \ the erosicfn of the 
Board's autonomy. What began s^s a businesslike" management 

proposal by one agency, turhedr±Trto a stifuggle on the part. ^ 

» * " 

of another agency to defend against a percfeived threat to 
its 'status. 12 . ^ \J 

In April, ^1971,-^ R. W. Ba^k presented a^noth^ii^^port on 
the Board ' s computer requirements , I and recdiranended a multi- 
purpose computer system to fulfill three functions: 

1. Commercial data processing. 

2. Engineering and scientific da;fe^^processing 
(this function would be essentially a research • 
tool using information gathered from the oper- , 
ation of the pumping and ^distribution system 

to design mathematical models.,. far water system 
simulation) . 

] ' 

3. Automatic control (computerized control of 
electrical power to the various' points of the 
pimping .and distribution system based on the 



^^Honolulu Board of Water Supply, 1970 Annual Report , 

6 . - . ^ . ■ ^ 

-"•^Leo Pritchard, interview, February 1, 1975. 

3 " . 
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telemetric feedback of information to the 
oentrali zed" data processing unit) .13 

' — ^ This preliminary report jDlossomed into a jnonvunental 
^ork entitled. Engineering. Study and Analysis; Computer 
System^ for Automatic QOritrol and Commercial and Engineering 
Data Pxocessing /. which R. W. Beck - presented to the Board iHi 
February, 1972. Mr. Beck's 197^* report made two key points: 
first, tha*t a multi-purpose coijtiputer with the three capabil- 
ities described /above would be necessary to meet the Board's 
requirements^ and second, that the DIS data processing 
facilities could not possibly mfeet the Board's needs for a 
multi-purpA^e cQfnputer. These needs could be met only by an 
^in-hous^ computer for the Board's exclusive use."*"^ 

R, W. Beck's multi-purpose computer proposal caused 

Q ■ . * 

■ I ■ , ■ 

consternation among members of the Fasi Administration. 
City officials recalled tha^ the commercial data' processing 
function had been the only function considered during sev- 
eral years of negotiations on^^the computer tjuestion. No one 



had disputed the Department of Ii\'formation Systems' ability 
to carry, out pommercial data processing operations for the 
Board. Then ,in February/ 1972, R. W. Beck not cinly publi- 
cized new "requirements" for the €oard, but had specifically 



"'■^Honolulu Board of Water Supply, ".Ba^ckground on Award 
of Multipurpose Computer System Contract," pp. 1-3. 

•'■^R. W. Beck and Associates, Engineering Study and 
Analysis^^r Computer System for Automatic Control and Com - 
mercial and Engineering Data Processing (Seattle, Waking- 
ton: R. W. Beck and Associates, February, 1974) , Seictions. 2 
and 9 . " \ . . . 
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discounted any role for DIS . To City officials, it Ipoked 

like R. W. Beck and the Board of Water Supplj?^ had found 

, 15 

another way to "skin the cat." 

On June 29, 1972, the Board met to consider R. W. 
Beck's most recent proposals. The five members of the Board 
who were present, agreed that the Board should have a 
multi-purpose coinputer for it^s^xclusive use as recpmmended 
by R. W. Beck* The members ^Iso agreed that before taking 
final action, the Chairman and the Manager and Chief Engi- 
neer would pay a cour'tesy call upon the Mayor, and inform him 
of the impending decision. The following day, Messrs. Rotz 
and Yuen visited Mayor Fasi An emotionally charged dis- 
cussion took plaice on the computer issue, and no agreement 
was reached on any substantive matters. It was agreed, how- 
ever, that Gerald Mann, Director of the Department of 
Information-Systems, and Leo G/ Pritchard, the Mayor's 
Executive Assistant, would meet with members* of the Board's 
staff to discuss the issue in detail. ^ 

Subsequently, Messrs^ Pritchard and Mann spent an 
afternoon discussing the computer question with members-d£ 
the BWS staff. Again, neither si^e changed its position. 

On July 3, 1972, the Board met at the Sheraton Waikiki 
to discuss the computer situation. Chairman Rotz informed 

^^Leo Pritchard,. interview, February 1, 1974. 

■"^^Boiard members, Edward "Y. Hira1:a and Stanley S. 
Takahashi were absent ^^from this meeting. 
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th§ Board about the June 30 meeting with the Mayor / and the 
subsequent meeting between representatives of the City 
Administration and BWS staff members. The majority of the 
members decided in favor of writing a letter to the Mayor 

siiggesting a meeting between representatives of DIS,,the BWS 

17 ' ^ 

and R. W. Beck. . ' 

The letter informed the Mayor that the meeting wOuld 

\ ' : 

have to 'take place no later ithan July 13/ because the Board 

y : ^ ' ■ - • 

ip^nded to take definite action* at its July 17 meeting. " * 

City Hall undoubtedly saw this latest communication from the 

Board as an ultimatiam. The record does not indicate what 

18 

response, i^ any, the City made to the letter. 

•* • . , 

On July 17, 1972, ^tjie Board met to take action on 

R. W. Bdck's proposals. Geajald Mann attended the meeting 
and asked the Board to postpone any final decision on the 
computer question. Mann requested a two or three month 
delay in order %o permit DIS to carry out studies of water 
sysii^ models developed by R. W. Beck. Beck's recommen- 
dations involved a capital expenditure on the order of 
$600,000 and Mann wanted an opportunity to determine the, 
accuracy of certain techniques that R. W. Bec]yiikd proposed 

■'•^The Minutes of the July 3, 1972, meetitig of the ^ 
Board of Water Supply show that only Member George ApduHan 
opposed this course of action. All six of the other members 
concurred. o 

' .^Honolulu Board of Water Supply, Minutes of the 
Meetings of the Board of Water Supply, July 29, 1972, and 
July 3, 1972, 
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for the Board's data processing operation. It is also fair 
to assume that Mann wanted more time t6 evaluate his Depart- 
ment's ability to meet the Board's new req^u*iremen|:s . But 
after listening to Mann's request, the Board decided that 
further delay would be 'poin|:less . By unanimous vote, the 

Board approved the rtiulti-purpose computer system as recom- 

19 • 
mended by R. W. Beck.. 

. In all fairness to the fhember^ of the Board, the 
writer must conclude that the <Board apted in good faith when 
it made the. decision that it did. The pntire issue had 
become so emotionally charged that it was difficult to 
arrive at an effective management decision. Moreover, a 
good deal of the responsibility for the emotionalism in- 
volved in the issue belongs to the Department of Inf oririat-ion 
Systems. Department representatives were so convinced of 
the correctness of their position that their presentation to 
the Board bn July 17 struck the members as more emotional 
than ' rational . Board Mer±>er\Edward Hirata recognized that, 
given the strong feeling on both sides of the i^sue, it 
would be better to delay the final debisijDn on the Board's 
data processing needs. Mr. Hirata moved for a postponement 
during the July 17 meeting, but his motion died for lack of 



•^^Robert H. Rotz, letter from the Chairman of the 
Board of Water Supply to Frank F. Fasi, Mayor of the City 
and County of Honolulu, July 20, 1972. The Minutes of the 
July 17 meeting show that the decision to acquire the muiti- 
purpose computer was made by a 6-0 vote, with Member Stanley 
S. Tal^ahashi absent. 
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a second. Manager and Chief Engineer, George Yuen, attended 

the July 17 meeting and reminded the members that fur1:her 

delay would cause the Bo^rd additional expense, and that the 

Board shduld proceed with the acquisition of a multi-purpose 

20 

computer in order to carry out its functions properly. 

The Board's ^cision seemed abrupt and ill-advised to 



City officials. Mayor Fasi wrote a lengthy letter t6 the 
Board in which he reviewed the history of the computei: issue 
and refuted the evidence Beck had offered in su|)port 

of its recommendations. The following paragraphs from the 
Mayor's letter revea]^ the Mayor's concern about the Board's 
decision: o 



My Executive Assistant has indicated that Beck ^ 
seems to establish long-ter^ relationships with 
their clients for maintenance purposes. Frankly, I 
am suspiciou's of their role in this project. It 
appears to me that the piiblic will have to^'^pay their 
fees in perpetuity. ^ 

I also* question your own "unbiased" evaluation. 
You have accepted only Beck ' s ' statements re^rding 
the DIS proposal. Beck clearly has a vested inter- 
est in Implementation of its qwr^ proposal. ' DIS 
could not possibly receive a fair evaluation since 
acceptance of ^ the DIS approach. by Beck would be an 
admission ^of gross error on their part. 

I recognize and respect the autonomy of the 
Board. However, as Mayor, of the City and County of 
Honolulu, and with the best interest of the public 
in mind I have no recourse but to ^insist that the 
Board take the following steps: 

1. Reverse the decision regarding approval of the 
' multi-purpose computer recommended by Beck. 



Minutes of the Meeting of July 17, 1972; telephone 
conversation of February 24, 1975^ with Manager and Chief ' 
Engineer, Edward Hirata, on the suboect of the July 17, 
1972, meeting. ' . 
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2. Direct Beck '^not to prbceed with the prepa- 
ration of bid specifications or any other 
action until this issue has been positively 
resolved. \ ,^ , . V 

3. Grant DIS its request to continue their invesr^^^ 
tigation for 60\to 90 days. • . .21 

Perhaps the most Ob jective view of the computer issue ^ 
was a, review of thelehtire controversy by two data process-, 
mg experts employed by, the Federal Government and stationed 
at Pearl Harbor. After carefully considering the Board's 
needs and the Depairtment of Information Systems* abilities, 
the two Federal experts announced their support for the DIS ^ 
position. 7' B/Ut th^ Board dismissed their findings as inad- 
equate . 

The ;riext substantive action tool;: place in^May, 1973 r 
when Geoi^^e Yuen reported to the Board on bids that had been 
received for " furnishing the multi-purpose computer, and 
recommended that the Board appropriate $600,00'0 for the • 

project. The Board approved the actions of the Manager 

i 

and Chief Engineer and appropriated the amount requested 
firom the Bond Fund. - 



'71 

Frank F. Fasi, letteir from the Mayoi^ of the City and 
County of Honolulu to Mr . ^Robert ^. Rotz, Chairman of the 
BoaVd of Water Supply/ Aiagust 2, 1972. The Board^s wri^tten 
reply to the Mayor w,as courteous / but negative . 

"^"^Leo Pr;itchard, interview, February 1, 1974. 

George Yuen, letter to the Members of the Board of ■ 
Water Supply, May 31, 19 73. " 



ERIC 



' -148 



In NoveniJber, IBl't^, 'the staff of the Board of Water 
Supply prepared a financial., report entitled. Comparison of 
Expend! t urate ; Beck's Projection Vs> Action For Fiscal 197L 
Through 19 75 * Under thfe heading: "Telemetering Data Acqui- 
sition and Control Installation and Equipment , " the report 
&%^ed that Be9k'3 expenditure projection was $645,000. 
HQwever,* the actual expenditure wHs revealed to be 

/ . — 

$1,824,000. Thv^s, R. W. Beck's computer-related proposals 

produced a cost over-run of $1,179,000.^ 

jf . ■ ■ ■ ^? 

Cost over- runs are common during ii^^liktionary -periods; 
but an over-run of $1,179,000 on an estimate of $645,000 is 
a cause for serious concern. In retrospect, the fear 
expressed by the BWS staff in October, 1970, that the use of 

the DIS computer would cost the Boards an/extr^$3, 000 per 

^ ' ' ' ^ - ' / ^ ^ 

year> appears to be absurd. Rather^ than refuse cooperation 

with DIS, the Board should have mad^ every effort to estab- 
lish common groxand and promote a harmonious ;frorking rela- 
tionship with the City's data processing agency. Decisions 
that lead to $1,179,000 over-runs are decisions that mort- 

gage the future. ^In 1975, the writer, as Chairman of the 

* 

Board of Water Supply, will nave to appear before the public 

■ «^ . . 

and justify an increase in water"" rates knowing that at least 

^^art of that"^ increase should no,t have been necessary.. 



^^Honoluli^ Boaird of Water Supply, Comparison of 



Expenditures : B^ck ' s 



projection Vs. Ac;tual For Fiscal 1974 



Through .1975 (Honolulu, Hawaii: Honolulu^oard of Water 
Supply, November ^6, 1974) . The report contains two pages < 
(Mimeographed.) 
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J >\ ' . . • 

In the final analysis, no individuals are responsible 

for<i'the computer cost over-run. The prqbleiti is an insti- 

■ \ 

tutiojial one. The quality of the Board's decision making 
was Ibw in this particular instance because the Board was 
not accountable to the public. The Board acted' as its ^wn 

final authority. In Chapter 6 of thi3 dlssertatioft, the 

1. ' ' • , " \ . 

writer offers several proposals to modify the present statu^ 
of the Board and to intrrease its accountability to the pub- 
lie. ' * , 

^ far as the, computer itself is concerned, the Board 



by R. W. Beck.^^ Since the Board has been committed to the 



is moving ahead with the implementation schedule recommended 

acquisition of the multi-purpose computer since May, ^1973, 
. the- best that can be done is to use the system as effec- 
tively as possible. The writer has received assurances from 
Barry M. Suyemoto, Waterworksv Controlled, that the Bp^ard 
will be able to provide computer facilities to the City and 
County after Certain commitments to R. W.' Beck are met, and 
after the .Board's staff i^ thoroughly trained in the oper- 
ation 6f the computer. * The Board 'should be able to provide 
data processing facilities to^the^ agencies early in 1976. 

Traditionally, the members of the Board have cooper:- \ 
ated closely with the Manager and ^.ief ^pgineer . The 

^^Stuart M. Alexander, "Multipurpos^e Computet folr- ^he 
Honolulu Board of Water-supply," paper presented to the Fall • 
Canference of the California Section, American V^ater Works'" 
Association, Honolulj^, Hawaii, October , 1974 . ' ^ < , 
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Manager presents the Boar<f with alternatives ,and recommen- 

* ^ ' 1 ' ' 

dations on various courses of action, and although the Board 

has specific administrative and executive functions, the 
members have generally accepted the adyice df the Manager, 
In October, 19 73, shortly after the Board committed itself » 
to the acquisition of the multi-purpose computer, Manager 
and Chief Engineer, George 'Yuen, submitted ^ report to the 
Board members entitled, "Powers, Duties and Functions of the 
Board and Manager and Chief Engineer," In the report, thp 
BWS staff developed the idea that the Board is primarily a 
policy making body, that*' it is neither an administrative nor 
an executive entit/, and that administrative responsibilities 
are assigned to the Manager and Chief Engineer,- The re- 
port was submitted to the Corpo^ration Counsel (the City's 
attorney) .for review and comment. The Corporation Counsel' 
refuted the. Manager's contentions, and based upon an exami- 
nation of the 1972 City Charter, reconfirmed the Board's 
executive functions. ' ' 

Eve-r since his appointment to the Board in January, 
1973, the writer has maintained that the members of the 
Board should provide strong executive leadership for the 
BWS, The water resource and vater supply challenges of the 



2 fi *' 

Honolulu Board of Water Supply, "Powers, Duties ^nd 
Functions of the Board and Manager and Chief Engineer," 
Honolulu, Hawaii: Honolulu Board of water Supply, October, 

19 73. (Mimeographed,) - ^ ^ 

•' , * 

^^Leo Pritchard, interview, February 1, 19 75. 
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present ^nd the future require an activist Board. The 

\ ■ * 

merger ofl the Sewers Division with the Bdard of Water Supply 
provided 4 major opportunity for the members of the Board 
to deniynsrttate their leadership^ The transfer of the Sewers 

Divi'sion hkd be^ mandated by, the 1972 election, ^nd it was 

1 28 
'scheduled to go into effect in January, 1974. ■ 

In preparation for the merger, the writer as Chairman 

of the Board of Water S^ippl^r presented a paper entitled, 

"Reorganization of the Board of Water Supply," in November, 

1973. The writer made the following points: 

1. The*! merger of s^er and water operations is a 
significant change requiring a comprehensive 
administrative and organizational response. ^ 
Over 400 sewer employeSs^*^%©uld be involvec^ in 
the merger; it would not be a simple- matter of 
absorbing an incidental function into the BWS. 

2.. Water supply and sewer operations constitute 
two large, , complex and distinct systems • 
There is little reason to set one agency above 
the other. Therefore the re-organization 'of 
the Board should establish th^ equal status of 
Water Affairs and Sewer Affairs in the organi- 
zational structure, 

3. Reorganization causes serious consequences of 
a personal nature for some employees , 'and 
difficult choices for others. Yet there is an 
over- riding n^ed to serve the best interests 
of the people of the City and County of Hono- 
lulu. 29 



'"^^Edward Y. Hirata, "Honolulu's Water and Sewers: An 
Unfinished Casef History , " paper presented to the Fall 
Conference of Ithe California Section, American Water Works 
Association, Honolulu, Hawaii, October, 1974. 

^^John Henry Felix, "Reorganization of the Board of 
Water Supply," t^ovenjber, 19 73. 
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Basically, the Board of Water Supply would be reorgan- 
i2*ed as follovrs: 



Board 



Manager and 
Chief Engineer 



Deputy, f or 
Water Affairs 



Deputy ^for 
Sev/er Affairs 



The Board approved the^'reorganization in March, 1974, 
by a five to one vote, and appointed Mr. Edvjard Hi rata, the 
Manager and Chief Engineer, of the newly expanded agency. 
Mr. Hirata came to the BWS from- the City wh,ere he served as 
City Engineer and Director .of Public Works. As Director of 
Public Works, Mr.. Hirata had supervised the operation of 
several agencies including the .Division of Sewers. Mr. 

Hirata also served as an ex-of ficio meirtber of 'the Board of. 

fi - . 

Wa^<=»r Supply. The members of the Board found Mr. Hirata 

erainentl^^^^alif ied by 'training and experience to lead the 

Board in its combined water-sewer operations. Mr. George 

Yuen became the Deputy Manager of Water Affairs^. 
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Intense controversy suri^ounded thejkXeorganizatiSn. 

The press gave prominent attention to a remark by Robert H. 

\? . ^ • ■ . . * 

Rot 2 (the member of the Board who cast the lone dissenting 
vote 11) the reorganization matter) that . the reorganization 

/ . • ' - r _ . . . - 

/ ■ ' t ' .''Ik ^ • • ■ 

was a "power play" directed by Mayor Fasi an<J carried out by 

the vjffter^ Mr, Rotz claimed tp have received a telephone 

^ ■ '■ . 

call threatening him with violenbe' if he spoke i^rith report^ 
'ers about the reorganization, and. at one point a "bare- 
chested stranger" allegedly appearec^ at the back door of 
Mr. Rotz" home. The police investigated these claims, and 
found nothing to substai^tiate them.- \>^he controversy was 
orchestrated by the press. ^ ^ 

The conduct of the Honolulu Advertiser , in- pa:rticular, 
took place wfthin a larger context: the Advertiser ^ s long- 
standing and bitter feud with Mayor Fasi and the. City 
Administration. The year 1974 w-as an ele.pfeion year. Mayor 
Fasi was expected to be a candidate for the Office of Cover- 
nor of the State of Hawaii, and the Advertiser was deter- 
mined to embarrass him whenever possible. The Advertiser ° s 
editors printed some exceptionally biased and vicious mate- 
rial including a letter accusing the writer of being a 
"hatchet man." The truth is* that the writer ^cted independ- 
ently throughout the reorganization matter and especially , 
with regard to the personnel changes involved in the reor- 
gaHization. The writer believed, and believes today, that 
he acted i^a the best interests of the Board and the people 
of Oahu. ^ , 
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* The writer decided to try to clear the air of innuendo 
and .accusation and restore a rational climate of discussion; 
Th(§ writer called a special meeting of the Board for 

^April lOv 1974, and invited all of the concerned individu- 

■ ■ • ' «»' " J. • 

als> including the medxs, to a discussion of the insti- 
tution^l- history of the Boards, its semi-autonomous status 
•and the reorganization then in process. A Und^er^ity of 
Hawaii faculty member and ti^ro former members of the City 
Charter Commission (one of 'them also a faculty member) spoke 
on the. issues ^t hand. * ^ . 

Although the Bpard continued its normal operations and 
proceeded 'with reorganization the press continued a drum- 
fire of criticism^v^ until the Primary Election an October 5, 
1*. ^ ' ^ . 

1974. Mayor Fasi was defeated in his bid for the Governor- 

» • 
ship in that* election, and the press rapidly lost interest 

"in the Reorganization issue. On September 17, 197^4, less 
th^n thiree weeks before the election,^ the Advertiser printed 
a bitter denunciation of . fehe reorganization written by 
Robert' Rotz. Although the writer prepared a rebuttal enti- 
tied/ "Water Board's Responsibility to the Public and Sub- 
mitted it/ to the Advertiser within tei\ days of the Rotz 

^artiele^ the Advertiser withheld the wri\ter*s reply from 



^^Robert Dodge, Comments on the ^ity Charter Com- '^^^ 
mission's, considerations of the semi^autonomous status?j^of- 
the Board. o'f Water Supply; Peter F. Senecal, "The Water 
Crisis of the 1920 °s and the Origins of the Board of , Water* 
Supply" Daniel Tuttle, comments on the Bo'ard" s semi- 
autonomous status and the reorganization, Apr^'J. 10, .1974- 
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print until October 16, v;hen it ^could no longer have ^iny^ 

3X ' ' \ 

effect on the outcome of the Primary Election, 

•■ ^ ^ ' . 

In June, 19 74, the Board and its Manager bes^me inter- 

ested in bringing in, an independent management consultant to 

evaluate the agency^' and to recommend improvements i^n the 

Board's organizational structure and daily operations. Dis- 

Gussions with the firm of Management R(Ssources Consultants, 

inc. (MRC) , led to the Board's decision to authorize the 

firm to perfoarm a preliminary management survey. On Septem- 

bet 12, 1974, the principal consultant, Mr. Leo C. Pritchard 

submitted MRC's report to Mr. Hirata. Mr. Pritchard set the 

tone of the report in the Introduction by writing: 

From a standpoint <\f ev^en moderate degrees of maH- 
agemeht sop^histication, it is seen that while t;he 
Board's service to the consumer is excellently 
effective, it is performed with less than a i\Lgh 
degree of etf icienQy and the cost'^ is high . Of con- 
cern is the high cost of operations as it relates to 
the ef f ectiverfess of service to consumers' and how 
such cost becomes reflected in future water rates.-^^ 

^ The MRC study made the follbwing joints: 

1. The organization plan adopted in March 19 74, 
Should receive e>ctensive examination and 
adjustment. 



, . Robert H. Rot z, • "'Placing Water Board Under City 
Control Opposed," Honolulu Advertiser , September 17, 19 74/ 
p. All; John Henry Felix, "Water Board's Responsibility to 
th^ Public," Honolulu Advertiser , October 16, 1974, p. A17- 

Leo C: Pritchard, Report of Preliminary Management 
Survey (Honolulu, Hawaii : Mangement Resources Consultants, 
Inc., September 12, 1974), p. iii. Mr. Pritchard resigned 
his position as Deputy Managing Director of the City and 
County of Honolulu in May, 19 73, in order to join MRC as a 
management consultant. 



There is Very little relationship between "tfife 
goals arid objectives of the BWS, and its for- 
mal organizational structure. 

The Board has no Masjber Water Policy, A ^ood 
deal of work will be necessary ""to develop one. 
At- pre.serit , there is no way of gionitoring 
progress' toward the . fulfillment of organi- 
zational goals. ' a 

The following is a summary of management prob- 
lems that exist v/ithin the Board of Water 
Sxjpply : 

a. Organisation levels of supervision are 
excessiviB ^and costly . Good management 
practice generally requires the exi^Jbence 
of no more than five supervisory levels 
between a .i^^orker and the top manager. But 
in the Board's Operations JJivision, for 

' example there are eleven levels between 
Pipefitters dnd the Manager and/Chief 
'Engini§er. , 

b. . There. is little effective control of work 

orders. 

c. Supply functions are carried out in a 

\ costly and insecure manner. One example^. 

I of insecurity is the theft of approxi- 
' mately $lOOrOOO worth of water meters from 
a Board facility in 19 73. Under .the pres- 
ent circumstances the Board suffers many 
thousands, of dollars in losses; due to 
pilferage every year. 

d. - Work crews waste a great deal of time 

going to and from job sites. Much of this^ 
lost 'time could be prevented by more 
effective scheduling. 

e. ' Overtime costs are Excessively high. ^ 

There are several specific reasons ,f Or 
this, and the situation could be corrected 

by taking effective management -action. 

^ • ■ -»> ' . * 

f. Due '£o the inadeqiaacy of the supply 
functionV there are an excessive nxomber of 
shopping errands for the purchase *of parts 
and matexial. 

g. The lines of distinction of tasks and 
functions are too finely drawn. The 
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result is that special personnel are 
required to perform functions that person^ 
nel already in the field could perform. 
This is a supervising and^ dispatching 
problem. 

h. . The job of management improvement is not 

structured highly enough to be meaningful..^ 
" Thete is a real need to provide the Man- 
ager and Chiefs, Engineer with specialists 
trained in management analysis and 
* ^ . improvement. ' * ' / 

i. Employees seem to be too deeply involved 
in paper work. Much of this effort seems ♦ 
to be ineffective. 

j. The Investigation Section of the Water 

Sales and Sfervice Division is falling far- 
ther and farther behind in completing its 
work. 

1 ■ ■ 

k. Although the. Board's service is excellent 

from the customer's point of view, service 

effectiveness is excessive in terms of the 

costs involved In providing services. 

^Thus, the Board carried out its functions 

* "^effectively , but not efficiently. It is 

clear that certain management disciplines 

have been neglected at the BWS over a long 

period of time. 33 

The BWS staff's reaction to the findings of the pre- 
liminary management survey were generally negative. The 
staff concurred on certain points, and pointed to affirma- 
tive action *already\being taken to ameliorate some of the 
problems highlighted by the MRC study. But on the whole, 
the staff's ten page areply to MRC's findings attempted to 
divert criticism by taking a "MRC doesn't understand how we 
do things around' here" attitude. In certain cases, the 



^^Ibid., especially p. 9-10. The original report is 
paraphrased here. 
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staff seemed to intentionally exaggerate and/br misstate 

some of MRC's findings. Then, having set-up a "strav/ man," 

( 

the staff would proceed to "demolish" it. All in all, the* 
staff's reply was a fairly crude and entirely unsuccessful 
attempt to discredit the Preliminary Management Survey . 

^JlAs to MRC's most important general observation, that 

J) ^ 

although the"^ Board provides effective service^ it does so 
inefficiently and at high cost, the staff replied as fol- 
lows : • * ^ 

It has not been shown that service is being per- 
formed at 'fairly low efficiency.' The determining 
factor is whether the .customer is willing to pay for 
- a certain quality of service or whether he is willing 
>, to forego good service in favor of cost savings. /Up 
to now, our consumers are generally satisfied with 
the service we are giving them. 35 

On October 17, 19 74, Mr. Pritchard appeared before the 

City Council to describe the findings and recommendations of 

the MRC report. In that discussion he articulated the dif- 

ferences between, effectiveness and efficiency, and openly 

criticized the inefficiency he found at the Board of Water 

Supply. In addition to describing the specific management 

problems listed in subsections a. through k. above, Mr. 

Pritchard took exception to the BWS staff's attitude with 



Leo Pritchard, "Management Resources Consultants, 
Inc. Response to^ Selected Comments^ Prepared by Certain Staff 
Members of the BWS" (Honolulu, Hawaii: Management Resources 
Consultants, Inc., September 25, 1974). The^entire report 
is relevant. * (Mimeographed.) . / ' 

^^George Yueh, et al., "Review and Commemts on Prelim- 
inary Mangement Survey of the Board of Water/ sApply" (Hono- 
lulu, Hawaii: Honolulu Board of Water Supply, September 23, 
1974). The entire report is relevant. (Mi^eographed. ) 
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regard to the public's willingness to pay for the Board's 
services. Mr. Pritchard advised the City^ Council that the 
water consumer has no way of knowing whether the Board '.s 
services are being performed efficiently, and he has no way 
of* knowing how inefficiencies might be reflected in his 
water bill. . In the case of a semi-autonomous municipal 
utility like the B6ard of Water Supply, the consumer is 
practically at the mercy of the Board's management. If the 
Board is operated effeictively and efficiently, there is no 
problem. But in a situation where the staff is reluctant to 
change long established attitudes and habits^ the individual 
water C9nsiame«' has very -little recourse. 

. In the Preliminary. Management Survey ., Mr. Pritchard 
recommended further study on three specific topics: 

1. To determine the feasibility of organizing the 
"feoard into ^Management Districts . 

2. To determine whether the BWS shoul^L^stablish 
a Supply Division. . ^ 

3. To' make conclusions and specific recommen- 
dations with respect to the Board's work order 
system. 

K ' 

The Board approved a contract with Mr. Pritchard to 
carry out a detailed study of these three topics, with 
special emphasis on**the feasibility of organizing the Board 
into Management Districts. On January 21, 1974, Mr. 
Pritchard completed and submitted this study entitled, A 



^^ Honolulu Advertiser , October 18, 1974,* p. AlO; Leo 
Pritchard, interview, February 1, 19 75. 
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Report of- Districting Feasibility . In the Preface of tihe 
Report, Mr. Pritchard anticipated , that there would be Sig- 
nificant opposition f^rom members of the staff td his dpLs- 
trictirig proposals: 

r . " 

The consulting work has beein performed witlj a 
genuine and professional spirit of seeking improve-^ 
ments . Changes for the sake of changes are not 
parts of this report. 

It is believed th^t study of this report in the 
.same spirit -^caji, be ^greatly beneficial to the total 
body of consumers and to the entire staff of the 
Board of W^ter Supply. n 

It is jbarnestly hoped that ^ deep entrenchments 
and personal considerations will not interfere with ■ 
complete dnd objective analysis of the proposals 
contained! in the repoi^t.^^ 

The writer accepts Mr. Pjpitchdrd''s implicit suggestion 

/ 

that the most' important management problem facihg the Board^ 

/ 

is the reluctance of the staff to respond to potential prob- 
lems and to take advantage of new opportunities in Oahu's 
water re urces and water supply situation: 

Recommended changes > generally, will never be as 
easily understood or* accepted by most people who are 
affected as they are by the people who suggest them. 

' It is recognized that reluctance and-*resistance to 
change is natural arid just as deeply entrenched as 

' the problems and conditions recommended for change. 
To not be aware of the phenomenon is to court rejec- 
tion of ideas which are very- worthwhile and truly 

/needed. 

/ With these realizations, the recommendations for 
/ Districting have been Well considered. It is be- 
/ lieved that the recommended final organization as 
shown in this report truly is a meaningful manage- 
ment development, not just' an alteration of form. 38 



3^Leo C. Pritchard, A Report of , Districting Feasibil- 
ity (Honolulu, Hawaii: Leo C. Pritchard, Management Consult- 
ant, January 21, 19 75),*^ p. ii . 
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Chart 'l on the following page, shows the basic organi- 
zational structure of the Board of , Water S^ply at the start 
of^the study. 

The study recommends the establishment of four Dis- 
'tricts and the Management Improvement Office as indicated in 
Chart 2 . . , 

Chart 3 shows how ^ach of the Board's functior^s would 
be affected by the Districting Plan. 

The Districting Plan calls for the division of the ] 
Island of Oahu into four Distj^cts as indicated by Map 7. 

One of the most im5j)ortant aspects of the Districting 
Plan is tha%^it will place operational responsibility for 
^ water supply closer to the consumer. Functions *^hat are now 
performed only at the Board's Public Service Building on 
Beretania Street will be performed at the four District 
offices: - 

1. Wahiawa, Central D;Lslrict. 

2. Manana, Leeward District. \ 

3. Heeia, Windward District. 

4. Kalihi, Honolylu District. 

The Board of Water Siipply already has automotive and 
maintenance facilities at these foujs; locations. The Dis- 
^ :^ricting Plan Would open these facilities up to the public 

so that water customers could request the ^^.nstallation of 
i^water services, ask for emergency assistance, and pay bills. 
The DiB^-trict Manager would represent the* Board of ^Water 
X Supply in all of its contacts with the public. 
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CHART 3 
EFFECT OF DISTRICTING 



Operations Division 



Plaat Operations and Maintenance 
Section - 



Automotive -< 



Abolished 



Become a Division 

0 

Support Services 
Division 



Distribution Section 



Maintenance 



Valves, Hydrants 



Abblisjied 
Abolished 
•All DistrPicts 



Building Maintenance - - - - Su^Brt Services 
~ ^ " . Division 



Groundskeeping 



All Districts 



Construction - - - - " 7 " Abolished 

- All Districts 
Dispatching -------- Honolulu District 



Emergency 



Heavy Construction ----- Honolulu District 



Masonry 



Carpentry 



Suppo r t Se rvi ce s 
Division 



Support Serv2:ces 
Div^Lsion 



Heavy Equipment Operation - Support Services 
% Division " 



Suburban Field Services - - - - Abolished 

^ ^ ^ ^ ^ ^ Windward District 



Windward Yard 



Leeward Yard - -- -- - *-J - Leeward District 



Central Yard - 



Central District 



<^ ^ -. 
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Ser vice and Meters - Abolished 

Meter Maintenance^ Support Services 

^ Division 

Service Connections - - - - All Districts. 

Water Sales and Service Divisioa 

Investigation Section All Districts 

Planning, Resources and Research 

Division - - - - - - r - - Abolished*^ 

Microbiological Laboratory - - - - Plant Operations 
^ — Division 

Chemical Laboratory - -- -i^---"- Plant Operations 

^ ' V Division 

All Other Sections -------- Planning and Develop- 

ment Office 

Engineering Division ^ 

I ^ * 

Distribution Engineering Section - Planning and Develop- 

' \ ment Office 

Special and Major Projects - . . % 

Section' - - - - - - Planning and Develop- 

; ~ \ \ ~ ment Office 

' , ■ ■ 

Subdivision, State and City 

Improvement ------------ Water Sales and 

; ^ Service Division^* 



NEWLY 



EST^^BL 



ISHED 



District : Honolulu, Windward, Central, Leeward 
Office of Planning and Development ' ^ 

Operations Support Services Divisi;on 
Management Improvement Office 
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In addition to providing more personal a^nd convenient 
service to the pxiblic, the Districting Plan would contribute 
to operational efficiency. Some of the practical results of 
Districting as they relate to operations and cosies are in- 
eluded in the following paragraphs: 

1. Implementation- of the Districting Plan pro- 
vides an opportunity to reduce the excessive 
number of supervisory levels/ provided that 
management acts decisively to eliminate some 
of these levels. 

2. Travel time to and from job sites and overtime 
expenses can be cut significantly by placing 

^ more of the Board's service functions in the 

^ field and closer to w.here they are needed. 

3. Vehicle and field equipment i^epair should be 
markedly improved and costs reduced by moving 

/ the Automotive Section from Beretania Street 

to the repair capability; major^ repairs will 
be handled ^t Kalihi. 

4. The direct dispatch of vehicles' and equipment 
from the Districts will reduce travel time, 
fuel consumption, tire wear, and wear and tear 
on vehicles . 

5. Districting will result in quicker response to ^ 
emergency situations and customer complaints . ^9 

The Report of Districting Feasibility yielded some 

serendipitous benefit?. For example, the study suggested 

that the* Board consider having it^ groundskeeping functions 

performed by outside contractors. At present, annual 

groundskeeping expenses are as follows: . ^ 



39 



'ibid. , ppV 54, 55. 



Direct salary payments: 



$250,000 



155 



Medical, retirement, FICA: ^ 62,500 
Vehicle, eqt^pment, fuel: 200,000 

TOTAL: , $512,500^° 



The Pritchard report suggests that this is an exorb^.- 
tant amount of money to expend for a non-productive func-,-, 
tion. . ' 

Meter Repair could also be abandoned as a direct func- 
tion of the Board of Water Supply v/orkf forces- Meter repair 
costs about a quarter of a million dollars per yekrfi-h sala-^ 
ries and fringe benefits • A good estimate of total Operat- 
ing costs for meter repair is about $500,000 annually. Mf. 
Pritchard speculated that if bath meter maintenance and 
grpundskeeping were contracted out^ ther^e could ve^y '|ire II be 
a savings to water cbnsume/s on the or-der of $500,000 annu- 
ally.^1 • ^; /. ' 



^°Ibid., pp. 61, 62. / ^ V, 

^■'"Ibid., ^. 62> Manager and Chi^^ Engineer, Edward . > 
Hirata acted in December ,19 74 , to cut grpundskeeping costs 
by recommending the transfer of the Board N'uuanu plant 
nursery operati'ons and six facilities tbtaj.ing 5.99 acres of 
land to the Department of Parks and Recreation . At the 
present time, all of the lands and facilities in question ^ 
are being used for parks purpose's. -Although the ^.Department 
o£ Parks and Recreatioii will maintain the Isnds ' and provide 
recreational improvements, ovnership and rights of -acGess 
will remain with the Board of Water Supply^; The transfer is 
expected to reduce the Board ' s groundskeeping ejcpenses , and 
at the same time provide the public with enhanced'^ recrea- 
tional opportunities. Documents relating to-, the transfer 
are as follows: "A Review 6f Land Holdings^r Requirements and 
Land Policies of the Board of Water Supply ^ report re-' 
leased by the Board in June, 1968; Edward Hirata ' s letter of 
December .19, 1974^. to the Board recpmmending the transfer; 



At this v/riting, it is too so6n to know wtiether the ' 
Soa^^ its management arid s|aff wil,l respond positively 

fep\*7ard''"Mr . Priichard's concepts and recommendations. The 

. <» ' ■ * . ■ ' ' ■ . • 

writer believes that these management jcondepts and recoipmen 
(^afeions 3hould be put into effect, and that the fesult will 

be beneficial .to the Board arid, to its customer s^^tj3^t5i^ 

> ' ' ' ' « *j ' ' ' » 

Qahu. ^ 

It appears that sayings frpm*the Distriqting Plan and 

"belt-tightening" measures undertaken by Manager and Chief 

Engineer, Edward Hirata, will come too late prevent a^ 

water rate increase July 1, 19 75. The^ Board* s most reqent 

rate increase Occurreci in 1970* In September of that year, 

R. :W. Beck and Associates recommended, andthe Board 

Adopted-, . the * following schedule of rates: 

* A monthly .service charge based qti meter size plus;* 

/5 • $.37 per 1,000 gallons for the first ^ 

50,000 gallons, - 

.30 per 1,0 00 gallons for the next s, 
:\ '350,000 gallons, " 

.22 per 1,000 gallons for the next 
' - 1,000,000 gallons, 

/' - il7 "per l,000''ga^ons for. the next 

1,400,000 gallons. 42 



Edward Hirata's letter of January 8, 1975, to Mayor Frank F 
Fasi a^lvising him of the proposed transfer of lands; and 
Mayor Fasi • s ^letter of January 17, 1975, replying to the' 
Manager and Chief Engineer and accepting the transfer in 
principle* - . " 

. ^^R. W. Beck and Associates , Water Rate Study 
(Seattle, Washington, R. W. Beck and Associates, September, 
^1970) , p.. 1-5. 
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m the Water Rate Study, W. Beck projected the. 



/ 



■BoaxdVs operating expenses and revenue requirements from 
.fiscal year 1971- through fiscal year 1975, and stated that 
the nev7 rates should be adequate to meet revenue reqiiire-? 
ments 'through June 30, 1976 .^^ Unfortunately, R. W. Beck 
underestimated revenue requirements over the four year 
period ending 'June -30, '19 74 by $1 , 979 ,t)00 , or 3.2% of the 
Board's total operating revenue. The Board discovered and 
publicized the existence of. the revenue shortfall in Novem- 
ber/ 19 74. At the Board's meeting of November 20, Manager 

■ ■ .■ ' 

and Chief Engineer reported that in view of the disparity 

. . , r 

between the projection and actual performance, the Board 

would *be left with a balance of only $23,000 as of June 30, 

19 75. If the present rate structure were maintained after 

that time, there would be a $6,500,000 budget deficit by 

; June 30, 1976. The writer , 'as Chairman of the Board of 

Water Supply, went on record with the - following statement: 

In this time of recession 3nd inflation we Board 
, members dislike even the thought of increasing water 

rates . _ ' 

(But) without a rate increase we vjould be forced 
• to initiate cutbacks in service and system 



43ibidU, p,^ 1-7 



^^Honolulu Board of Water Supply, "Comparison of 
•Projected and Actual Operating Resjalts as Projected in 19 70 

Rate Study Vs.* Actual Four Years Ende'd 6/30/74" (Honolulu, 
'Hawaii:^ Honolulu Board of Watei- Supply, November, 1974) . 

The entire report is relevant. (Mimeographed.) 
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improvement^ . Such actions v/ould not be in the 
pxiblic interest 

At the November 20 meeting^ the Board authorized the 

firm of Brown and Caldv/ell to study the Board's revenue 

requirements and recommend a nev7 schedule of water ratess 

On December 6^' 1974 ^ the Board received a letter from R. W. 

Beck and Associates explaining why their projection had been 

i^ide of the mark." For th^>four year period ending June 30, 

1974, R. W. Beck underestimated operating expenses by 1.4% 

and overestimated metered water sales by 5.4%. Over 40% of 

the $1,979,000 deficit occurred in metered sales . in FY 1974. 

Beck predicted an increase in revenue from "metered sales of 

$626,000 for that year, when in fact revenues declined by 

$207,000. In fairness' to^ Beck it should be pointed out that 

no one at the Board of Water Supply anticipated a decline in 

metered sales in FY 1974/ R. W. Beck defended their 1970 

Water Rate Study and its projections by maintaining that the 

variances in amounts over and und^ estimates are relatively 

small when the time span and general economic conditions are 

taken into account. Nevertheless, the Board is faced with 

the, need to raise water rate^ in order to maintain its sol- 



vency * 



^^John Henry Felix, Statement b^ the Chairman of the 
§oard of Water Supply on the subject of water rates. Novem- 
ber 20, 1974. , " ' ' . 

^^R. W. Beck and Associates, Letter to the Chairman 
and Members of the Board of Water Supply on the subject O-f 
w^ter rat^s and revenue projections, December- 6, 1974. 
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Th^ writer is convinced after reviewing the evidence 
that the mishandling of the c6mputer issue and the manage- 
ment deficiencies revealed in consultant Leo Pritchard's 
two reports havfe contributed to the threatened deficit. 

Edward .Hirata inherited a truly challenging management 
situation at the Board of Water Supply when he became Man- 
ager and Chief Engineer in March ^ 1974. During the past 
year, Mr.'Hirata has earned the respect and confidence of 
every member of the Board. The members themselves are com- 
mitted to providing the executive leadership necessary to 
ensure that the Board will c^ry out its responsibilities to 



the piobiic both effectively and efficiently. 

As a step toward meeting these responsibilities, the 
writer would like to conclude this chapter by .offering a 
statement of the Board's primary responsibility and listing 
management objectives for the Board to attain. 

The primary responsibility of* the Board of Water Supply 
is to provide the people of Oahu with an ample supply of 
high quality water at the lowest possible price. 

The management objectives of the Board should be: 

1. The formulation of a comprehensive Water 

Policy as a guide to act^^on. 

* • i„ 

2. Competent and effective administrative proc- 
esses. 

3. Full cost consciousness and cost control. 

s 

4. Continual review and improvement of the organ- 
ization structure and functional relationships 
within the organization. ^ ' . ' 
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5. Effective communication between the Board and 
other government agencies, and between the 
Boaijpl and the public. 47 



47 

Issues, Goals and Objectives for th^ Seventies and 
Beyond , published by the City and County of Hono.lulu, pro- 
vides a model for the establishment of goals and objectives 
by municipal agencies. 
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Chapter 5 * * ^ ^ . 



THE SEWER ISSUE 



The question of whether to coinbine water , supply^ opera- 
tions -with sewerage functions -became an important Island- 
wide is^ue in the 1974 election campaign; it may become an 
important issue again in 1976. . / " ' - 

The first 38 miles of Honolulu/s sanitary sewer system 
was completed in 1901. From that ^ear until 1913, tie 
Territorial Board of Health operated the sewer system. . In / 
,1913, the Territorial Legislature authorized the transfer of 
water and sewer functions to the City an^ County of pono- / 
lulu. F:fom 1925 to 1930* the Honolulu Sewer and Water Com-' 
missioh helped ' upgrade the administration of the system. In 
1932, two years a^ter the HS&WC merged into the Board of 
Water Supply, the_ Board turned over all -sewer plans- kudo 
records to the Department of Public Works, City and County 
of Honolulu. As jmentiioried in Chapter 2, Frederick Ohrt and 
his staff were primarily concerned with water supply, espe- 
cially the conservation of wat>er resources, and they favored 
returning sewer-related functions to the City^ so that they 
could concentrate fully on Oahu's water supply problems. 
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The sewer and water system^ reilained completely separated 
, froma932 to 1974 .^ ' /' ' ' ^ * 

• The sewerage system ha«s expanded over th6 years to 
meet increasing demand: from 38 miles of sewer mains in 
1901, to 175 miles in 1930^ to over 300 miles in,1948. By 
late 1973 the system included eighteen sewage treatment. 

plants, forty-two pumping stations and over 1,300 miles of 

^ If 

sanitary sewer mains. While these figures show considerable 
growt^' and invesitment in Oahti's sewerage"^^ system, it should 
be kept in mind that no sewage i;reatment ^plants are pres- 
ently serving metropolitan Honolulu. Over 55 million gal- 
lons of untreated sewerage are being discharged into the 
ocean through the ^,Sand Island outfall every day. We can 
expect this situation to change within the next few years. 
When' the United States Congress passed the Federal Water 
Pollution Control Act of 19 72, the elimination of the dis- 
charge of pollutants into navigable waterways became a 
national goal. The Sand Island Sewage Treatment Plant is 
already under construction, and plans are well underway for 
the Honouliuli and Ka^neoh^^^ilua plants. The Sand Island 
Plant will have the capacity to treat 82 milli'on gallons of 



■'■Brown and Caldwell, Study of Financial Policies and 
Sewerage Service Charges (Honolulu: Honolulu Board of Water 
Supply, 1973) ,• pp. 2-l^-2-?2, 2-4; George F. Nellist, "Build- 
ing a Modern Water /System, " p. 3. 
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< sewage pe^r daty;- the ^ discharge of raw sewerage into the ocean 
ofl Honolulu will become a thing of the past.^ 

Although? the Division of Sewers, Department of Public 
' Wdrks, operated the municipal ^'ewer system fropi the 1930 's 
until 1974, proposals werie made f]K)m time to time to combine 
water supply 'and sewer functions on Oahu. During the late 
IS'SO's^^d early •l^VO ' s , such proposals began to receiv e - 
.serious consideration and significant support in the commu- 
nity 

J. In 19l69, Mayor Frank F. Fasi asked the Board of Water 

, Supply to</carry out a study of the ' feasibility of consoli;^ 

^ ; ■ , ' . - ' "'v 

dating, the 'Division of Sewers unde^ the Board . The Board 
submitted a-. detailed report in October, 1969'. ^he report 
concluded that, "Urtder joint operations, the consolidation 
and "eliroina.tion of duplicate functions and the completion of 

. '.' f 

long-range programs on a fully coordinated^ basis could 
result in savijigs and public ben'efits in the ±orm of im- 
proved water and ^^wer services." The report suggested that 
the success of a ^combined' sewer-water administration on Oahu 
would depend on est^ablishing a satisfactory method af fund- 
ing- sewer operatioYis. Sewer operations could be fully sub- 
sidized by the City, or funded by assessing a sewer user 
— z - . .-^^ ' 



^Brown and Caldwell pp. 2-2, 2-6, 5-8, 5-11; U.S. 
Congress, Federal Water 'Pollutiph Control Act (P.L. 92-55.)) 
Izaak Walton League of America, A Citizen's Guide 'to Clean ^ 
Water (Arlington, Va. : Izaak Walton Lteagu^ of America, under 
contract with the U.S. Environmental Protection Agency, 
1973). The entire publication is relevant. 



.' . •164 

^ " y ■ ■ ■ ■ • • ■ 

charge, or by ^ome combination of these* jbwo me'thodS/. I^e 

0 / ' ' ' ■ 

report reconmi^nded that J if a merger were to occur, 'the 
Board shouljQ be granted/ authority to establish sew.er service 
charges ayid to s'ell' bonds: in br^der« to finance, capital im- 
"^rovemeilts and operat:j/ons.'^ •■ ^ '^^-'^ 



The Board' s Report - liste^i s^vek ^a?^^^ 
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/' 1. There wou^d.be improved; qofi^iri^^^^^ 
/ and engineering; both V^'Fer^:^^^^ 

' • * . . tions vftj^il^ze similar hydraul-iC:" facilities • 

such. as pumping stations, treatment plants and 

pipelines. ^ \ 

^ 2. There would ''be increased ef fect^eness in terms 

of the prevention of water pollution and the 

reclamgLtion of waste water. 

■ •• ■ - •■ . \, • . • '"^ 

3» There would be improved coordination in re- 
sea.rch, pl^anning and construction. ' 

• * <» 
4 . The Board of Water Supply has the .capability to 

handle billing and collection procedures for. 

sewer service charges . 

.5.' There would be a savings in manpower due to 

the joint use of personi^el^ inspectors-, main- 
tenance 'men, pump \operators , teqfenicians, 
groundskeepers , etc. 

6. ' Integration would mean th^t the joint u^e of 

facilities, laboratori^es , fi61d offices, yards 
and storeroo-ms would become practical. 

7. The integration of sewage pumplbng operations 
into the Board 'a^^elemetry, supervisory -con- 
trol and computer systems would be. practical 

. and would increase over all , operational effi- 
ciency. ; ■ ' 



joirvt administration: ;V . / ; ' - ' 



Preliminary Feasibility Report on the Proposed 
' Consolidation of the- pivigipn of Sewerg, ,City and County 
Department of Public Worlcs Under the 'Honolulu Board of Wate<^ 
Supply (Honolulu: '^Honolulu Board- of Wate.r Suppj-y-, 19'69X, ~^ ' 
^p. 3-5. ^ ; , ' ; \ 



The main argument against joint\aditdnistx§jti<>n boiled 
down to a potential public relations problem: people* might 
oppose joint administration on the grounds that it would 
increase the possibility of sewerage contamination o£ fresh 
v/ater supplies^ pipeliifies ^ etc.^ The BToard's report made it 
cLear that the weight of professional opinion favored the 
merger of the sewer system under the management of the Board 
of Water Supply 1 

In "the Spring of 19 72 two events occurred that were 
significant for the sewer-water merger and interesting as a 
case, study in inter^govei-nmental relations in Hawaii: the 
State ]3egislature considered Senate Bill 1437 which proposed 
the transfer of sewer func^tions to the Board 6f Water-supply; 
and the City Charter Commission^oted to adopt a proposal 
mandating the transfer of the sewerage system* from the 
Department of ^^abTic Works, City and County of Honolulu/ to 
the Board of Water Supply . JfThis proposal became part of^^^^the 
Revised Ch^ter for the City and Cour^ty, and was accepted by 
the voters .in Novemh^er, 1972. 

The Revised Cha;?4:^r "was ' written by a Charter Commis- 
sion composed of respojfsible and knowledgeable citizens who 
met arid deliberated foW a year prior to the 1972 general^ 
eledtions; The members of the Commission wante4 to increase 

0 

the ^pinn^ss and responsiveness of -the City government to 

i * ' fi 

th^ people of Oatvu. Th^" Commission hoped to shape a City 



\t) ^Ibid., pp. 4:^, 44. 



^xfGrnment that could not only meet people's needs, but 

5 ^ 

anticipate their needs for the future. 

The Charter Commission considered the* responsibilities 
of each agency of the City government. George Yuen, Manager 
and Chief Engineer of the Board of Water Supply, testified 
before the Commission and referred to ^an American Water 
Works Association (AWWA) Committee Report on the joint 
^ ■ administration of water and sewerage facilities. The AWWA 

Report concluded that "many of the administrative and oper- 
ating functions of the two services are in general so paral- 
lel that some form orf joint operation is'^-both economical and 
highly desirable." Marty oF the 1,079 cities joining in the 
study reported that joints administration provided better 
- ^ ' coordination as far as \fraste water recycling was" concerned. i» 
® Combined operatid?ns were judged significantly m^re economi- 

. - cal in terms of administration, engi-neering and operations. 




' And the study^ noted a significant nati6nwide trend toward 
. combining^wajfcer sjjpply- and yaste water functions under a 

single admi'^islrative' roof. Half of the cities with joint 
^ administration ''estimated savings resulting from^ joint admin- 
istration of up tt) 39% for. a'dm^inist ration , engineering and 
design 4:osts. %*hree out of five of the respondents 



^* ^ Final '.Report of the Charter Commission, City and ^ 
County of Henglulu, 19 71-19 72 (Honolulu: Charter Commissipn, 
City and ^ounty of Honolulu)., pp. °1/, 7. , ^ 
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estimated savings of up to 39% in operations^ maintenance 
/and collection costs - 

Mr. Yuen's testimony and the Board's reputation for 
efficiency provided the context for^^^e Charter Commission's 
discussion of a transfer proposal, * At the meeting at - 
April 11, 1972, . Comraissioher Daniel Tuls^le of the University 
Q^JIawaii, informed the members of the existence of Senal^e 
Bill 14 37 then under consideration by the State Legislature. 
Senate Bill 1437 ordered the merger dt county sewer opera- 
tions with the county boards o'f water supply. Dr. Tuttle 
v/as convinced that the Bill was an unconstitutional viola- » 
tion of Article VII of the Hawaii State Constitution. The 
Article in question prevents the ];^egis.laturq from transfer- 
ring an agency from one departmen-fe* of the City to another: 

Charter provisions with respect to a political sub- 
division's executive, legislative and administrative 
structure and organization shall be superior to 
statutory provisions. . . 

Dr. Tuttle advised the Charter Commission to consider 

J) 

a proposal that would transfer the functions of the Sewers 
Division, Department of Public Works, to the Board of Water 



Committee on Joint Administration of Water and 
Sewerage Facilities, American Water Worlds Association, 
"Joint Administration Water/Wastewater Works," Journal of 
the American Water Works Association , Vol. 63, No. 4 (April, 
1971) , pp. 199-202. 

^Hawaii, Constitution, Article VII, Section 2. ' 
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Sui)ply* in order to prey^jgt any conflict hetv/eeh the City and 
the State over the passage of Senate Bill 14 37. 

17 

* 

Mrs. Mildred Kosaki, Charter Commission Secretary ^ 

f ' 

' suggested that the Commission should at least consider the 
.transfer of the BWS t6 the Sewers Division, Department of 
Public Works. Commissioner David Trask objected on the 
grounds that the Board is operated more efficiently than the 
Sewers Division. No evidence was brought forvjard 'to support 
this contention; rfeverthgl^ss the members of the Commission 
accepted it.^^^'^^Mf. Trask moved for the tentative adoption of 
a proposal that would provide ,for the transfer of sewer 
operations to the Board of t||^ter Supply within three years 
of the effective date of the Revised Charters The record ^ 
shows that Mr. Trask " s ^motion was carried by the affirm^gitiv 
'vote 'of all dight of the Commissioners present at 'the^meet 
ing.^ 

At the same time the Charter Commission was consider- 

ing the transfer, the S^te'' Legislature was deliberating 

Senate Bill 1437. The Bill was the work of Senate > President 

David McClung. Its aim was stated clearly and dilrectly : 

The purpose of this Act is to transfer jurisdic- 
tion over waste disposal and sewerage systems- from 
divisions or departments of counties to boards of 



^Charter Commission, City and County of Honolulu, 
Minutes of the Charter Commission Meetings , Meeting Number 
54, April 11, 1972^,' p. 18. 

^Ibid. , pp. 18, 19. ^ 



_ -W-ater supply in counties v;ith a population in excess 
of one hundred thousand. 10 * 

"The rationale for the transfer i^7as also clear. The 

Federal Water Quality Act of 1965 recognized the high cost 

of planning^ building and operating modern sewage treatment 

facilities, and provided that the Federal government v;ould 

If \ 

reimburse States for up to 55% of the cost of new sewage 

. • V *■ - 

treatment plants. But r^jmBur semen t was conditional upon 

the sound financing and management of the local sewerage 

system. * ^ 

Senate Bill 14 37 mandated the transfer to the Board of 

TjjJater Supply because: 

1. Wastewater disposal is closely related to water 
supply; both functions should be operated and 
administered by a single entity in inter- 
est of efficiency, economy and public safety . 

2. As an autonomous agency, the -Board of Watier 
Supply can issue revenue bonds on an incremen- 
tal basis in order to finance the developynent 

. of sewage treatment plants without undue hard-^ 
ship to' the -taxpayer .11 ' \^ 

Hawaii had committed funds for the building of sev?age 
treatment plants anc^ Senate Bill 1437 was intended to pro- 
vide ' protection for the State's investment. ^ 
^ Charter Colnmission Chairman, Andrew I-ng/ took a lead- 

ing role in coordinating action between the Commission and 

" ' ^ .Hi 

the Legislature . He made sure tha^t copies of the Commis- 

sion's transfer proposal were made available to both H/^iuses 



^^Hav/aii,, Senate Bill 1437-72 . 



11 



Ibid. 
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> ' . - * 

of the Legisaatuire. He conferred with Senator McClung, and 

informed the Commission that, the Senator wgis 'sympathetic to 
I 

the opinion that the matter of the transfer should be solely 
within the jurisdiction of the Charter Commission and the 
City and County government. McClung pointed out that the 
Senate^ v/as primarily concerned with receiving reimbursement 
from the Federal Government for State funds committed to \ 
build sewage treatment facilities. And since the State had^ 
committed these funds, it had the right to transfer sewer 
functions from one department: of the City to another. Dr. 
Tuttle's response to McClung" s position v/as that the Leg^s- 
lature might indeed by able to provide for the funding 
aspect of building . sewage treatjnent plants, but that right 
did not include the power to tran'sfer functions from the 

12 

Department of Public Works to the Board of Water Supply. 

The^ Legisla^re /was satisfied that the purpose of p*ro- 
tecting the State's investment in sewage treatment plants 
would be achieved by the Charter Commission's proposal to 
transfer Sewerage operations to the Bo^d of Water Supply. 
As a result, Senate Bill 1437 died in the House^. ^ 

Article , VII, Section 2, of the Sawaii , State Constitu-r- - 
tion which prevents the Legislature from transf errijig 
Charter-mandated functions from one. City department to 
another has /not yet been tested in the State Supreme Court . 

Minute of the Charter Coimtassi-bn Meetings, Meeting 
Number 55, April 13, 1972, pp. IT, '12. . ^ 
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In the opinion of tl^e City Corporation Counsel^ the Legisla- 
ture has the authority to allocate responsibilities to the 
City<r an^ it may remove functions ftom City control and 

return theiti to the State, but the" Legislature "may not trans- 

13 ^ 

fer functions from one City department to another.* 

In October, 1972, the United States Congress passed 
important amendments to the Federal Wa^r Pollution 'Control , 
Act. The new law provided that the States were no longer 
required to commit funds for the construction''^^ sewage 
treatment plants. Th.e Federal share of funding was raised 
to 75%, with local governments paying the remaining^ ex- 
penses. So, with the passage of the amendments ^to the ^ 
Federal Water Pollution Control Act in the fall of 19 72, the 
rationa4.e for Senate Bill '14 37, mandating the transfer of 
sewer operations to the ^Board of Water Supply in order to 
protect the State's financial commitments, no longer ex- 
isted. ' ^ 

November 7, 19 72, the voters accepted the Revised 

Charter by the following margin: . ^ 

' . h ^ 
" . Yes^ 98,672 83% 

10 - 20v274 17%i5 



■'■•^Richard Sharpless, Corporation Counsel, telepl>one 
conversation of November«s>12 , 1974, confirming a memorandum 
issued Noveitdter 6, 1974. 

r Federal Water Pollution Control Act, Public Law 
92-50(i. ■ ' 

•'■^Hono lulu Advertiser, November 8,-1972, p. 1-lA. ^ 
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Section- 15-105 of the Revised Charter mandatqdiir " the 
orderly trahsfer to the Board of Water Supply ... of the 
sanitary sev/er age systems of the City." In June^r 1973^^ the 
City Council passed a Resolution setting January 2, 1974, as 
the effective da>te of the transfer. On that date, the Board 

0 

assumed the full responsibility for the -plahning , engineer- - 
ing^, construction, operation and financing of the sewerage 
.system. 

The financial aspect of the nferger became crucial. 
Operating expenses , for the Sewers Division in -Fiscal Year 
^ 1973 were $7.3 million, and these* expenses could be expected 
to rise with the Island-wide modernization and expansion of 
the sewer sy^em. Capital expenditures for the Sewers Divi- 



sion had averaged $5 million to $6 million, per year. But 
for the next several years the Board of Water Supply would 
have to spend an average of $11 million, per yea^\. , In order 
to meet Oahu's growing need for modern sewerage service, the 
magnitude of the capital improvements program would be un- 
precedented in the history .of the City of Honolulu- More- 
over^ additional funds woiJld be required to enable the 
Island-wide sewerage system,^, to «^meet Fe.deral and ^g.t e water 
quality requiremejits . ^ 

. Sewerage treatment plants will be especiallj^ expen- 
sive. The sand. Island plant will cost over $44 million; the 
Honoiiliuli plaijt, ovJ5: ^$S0 million; and^ the Kaneohe-Kailua ^ 
plants over $:/3 million. The Board woul'd not haye to/shoul-/^ 
der the enti-re cost of these facilities. The Federal Water , 
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Pollution Control Act v/i 11* provide 73% of the funding, and 
the State of Hawaii can be counted on to pay 1^)%."^^ But in 
order to qualify for this I'ederal and State assistance, the 
Bdard Vould have to adopt a sy^s.tem of user charges to ensure 
that all of the recipients of waste treatment services pay 

their proportionate share of the costs of operating and 

* ' * 17 
maintaining the sewerage treatment facilities. The oon- 

cept of a sewer service user charge ^is based on the princi- 

'ple that, whenever possible, the .individual or entity 

^ ' " . S ^ ~ , ' 

benefiting from a municipal service ought to pay a fair 
share of the cost of \> that service.' * It is an illusion to 
bury the cost of sewerage service among other municipal ex- 
penses financed by the City property tax. It is much more 
efficient to isolate the individual's share of the ^xpen^es 
when this i^/ possible (a^d it is possible in the case of 
sewer services) , and require the individual %o pay an equi- 
table user charge. >Wh^n the citizen pa^s-the user charge, 
he has an increased incentive to hold^'-sewerage officials 
(and perhaps the city admirlistratlon) responsible for the ^ 
efficient operation of the feewer system. 

The national trend is clearly toward the sewer s^ervice 
user enlarge. A survey condjacte^ 'in 1965 b^^ the Arafericari: 
\ Water Works Association among o2, '500 cities populations 



ERIC 



^Hawaii, Revised Statute^, 197^ , Act;118., 

\ - , . • ' ^^ . ' i> / •\" 

"^ Federal Wat^E^Pollution CohtlroX Xct,^ -^9 72 , Section 
204; A Citizen's Guide to Clean Water , p. 32. T 
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exceeding 10,000 showed that the number of cities deriving 

revenues V thorough a sewer service user charge had increased 

to 8 3% of the cities responding to the survey. Today that 

figure \is clpser to 90%. ° 

In March, 19 73, the City Council authorized the firm 

of Br<own and Caldwell^ Consulting Engineers, to undertake a 
' " . ' . ^ < • • 

study of the waste water system andcdevelop ^n equitable 

means of recovering ^he posts of operating the system.. 

Brown aijj^ Caldwell completed their report in November, 1973, 

They recommended that' the residents of a single family home 

be charged a base xate of $5.25 per month and .22 per 1,000 

gallons of metered water consumption up to 11,000 gallons. 

Since the typical single family home o«l Oahu uses about 

8,800 gallons of water per month, the ayerage sewer service 



charge for residential users would be $7.19 per month. 



Charges for Yion-residential users would be based on the size 
of the water metier and on either the amount of metered water 
consw^tion,^ or metered waste water discharge. The charge 
for pumping a cesspo^ would be $18 per service. 

- Cesspool^'^Jl^imping has been a difficult problem for the 
City c|,n4 County over the years. There are about 16,000 
cesspools on the Island of Oahu. Approximately 9,:000 of 



1 A 

^Committee on Joint Administration of Water and 
Sewerage 'Facilities , American Water Works Association, Vol. 
63,:^No. 4 (April, . 1971) , pp. 199-202; Honolulu Board of 
Wat^ Supply, "Board of Water Supply Statement to the 
Council >" Honolulu, January 22, 19 74. (Mimeographed.) 
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these are defective to some degree. Of these 9,000 , two 
thirds require periodic pumping, and the remainder are 
treated chemically. Brown and yCalctwell estimated that $18 
would-be a fair price for tl^e occasional pumping of cess- 
pool^. i^ They also 'recommend/ed that a ceiling of $90 per year 
be pjaced on cesspool pumping costs so that even if a cess- 
pool requires frequent pumping, the cost would not exceed 
the annual cost of the average sewer service user charge . 
There was /no intent to penalize residents using faulty <^es^- 
pools. The Board's o'fe^eqtive was to eliminate as many of 

these defective cesspools as possible py extending modern 

^ > 

sewer services throughout the Island during the next several 

19 ! 

years. " ; " ^ 

The writer was convinced tl^at the schedule of rates 
proposed by Brown and Caldwell were fair and reasonable in 
tlieir application to all sewer service customers. As Chair- 
man of the Board of Water Supply, the writer went before the 



public on three occasions in early December, 197!^,' to inform 
the community about the^eed for sewer service user charges. 
The public was invited to testify and comment on the pro- 
posed charges at a hearing emending oyer three evenings, in 
.three major population centers of ,the Island: Leeward Oahu, 
Windward Oahu^and Central Honolulu. Section 7-110 of the 
City Charter permits the Board to hold public hearings at 
its own convenience in the Board's Public Service Building. 



19 



Brown and Caldwell, pp. 8-16' to 8-20, 11-15. 
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But the members of the Board intended to go beyond the let- 

ter of the law and provide a meaningful public forum at 

20 

times and places convenient fdr the people of Oahu. 

The public hearings were well attended, and they 
became the forum for some spirited disd^slon.. Several 
citizens* testified against the proposed charges on the 
grounds that the proposed rates wpuM penalize homeowners 
using water to irrigate their lawns and trees. After all, 
they contended, irrigation water does not constitute sewage, 
. so why should they be required to pay a sew^r service user 
charge on the ba^is of their mbnthly water consumption? 
John Luthin, of Brown and Caldwell, replied that it is prac- 
tically impossible* to measulre residential sewage on a me- 
tered basis, there/^i>s not a city in the nation that meters 
residential -waste water", and that his "firm is justified m 
assuming that, the amount of water taken into a home . is prq- 
portionate to the amount of water that goes into the sewer- 
age system. ' . ' ^ ' 

Leeward residents were^^afticularly concerned al/out 

^ ^ ' , • . u ■ ■ 

the proposed user charges. Several of them contended that 
the charges would be particularly burdensome since the Lee- 
ward side of the Island is relatively dry, and lawns require 



^ ^Honolulu Board of Water Supply, "Opening Statement 
tfy John Henry Felix at "PubJLic Hearings on Proposed Sewer 
System User Charge^,** Honolulu, December 6, 19 73. (Mimeo- 
graphed.*) 

^•^Honolulu Advert iser , December 5,^ 1973, p. 1. 
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somewhat irib re irrigation in'' Leewklrd .Oahu. Other Leeward 
residents 'GOmplained that the $J.8 cesspool piiipiping charge', 
.would be iinfair to peopl^^ in their ^di3tric^ be of ^.Jthe . 

high 'nuinber of cesspools on the Lee^^ard . side . As ChairrTia;ri ^^ 
of tK'e Boarti of \vf4tef Supply'',^ the writer assured, the Griti- , * 
zens \\that v^he $18 pumping chaJ5:ge would^>be used ,tQ impirove ^ ^ 
service * (in JEact,;> Awhile cesspool pumping was under the . , 
Board'«^ adminis1:3^^ti6h^f^ cesspool/ \- 



jpumping was reduced '^roifi upwards^ of* te^ days td just a -sin- 

. ■ ' ■ _ -■, . • 22 ^ V ^- ' . • 

gle day . in m6st parts of the Islarfd) . <.^r ^The writer adva_sed 

the citizens that the sewer service- user charges are needed. 

» ■ ' . ^ ^ •. fc 

' ' . ' < " • ' ^ ^- '■ 

if Oahu's sewer system is to qualify^'for Federal funding. .^d 



23 . * , , 

comply with Federal .and State Law. 

Our efforts notwithstanding, „the public reaction Ift 
the Leeward District was particularly negative. ThiS^ reac- 
tion was especially significant /.^e^^ause*^ Lpeward'^'resi^ \ 
found . a pleading Island political £lgur^^ George. Akahane , -%he 
City^ Councilman representing Leeward Oahu, to lead the bat- ^ 
tie against the ^Sewer u%^r ^<:^ha4^^e . ,| ' ^ ^ 

At the Det:emb^er 6 heaii?J.ng'' at. Washington Int^Vm^^diate 
School in centi-^1 Honolulu,:' businessmen raised important, 
objections ^o the proposed charges'. Del Moh^e arid Ipol^ ■ -^^ ./^ 
officials pointed, out that their companies, already oper^^te., 



^^Honblulu Board of^Water Supply , B .V^. S.^ Weekly •tSFe\frs • 
' Summary , Vol. 2, No. 43 , ^Nbven±>er 8, 1974. ' 

^^onolulu Advertiser , December 6 , ' 1^ 73, p . * Al . 



^ ■ ■ . • ^ ■ ./ ■ 

at an annual loss, and the additional charges could af£Qs:t 



their ability to conduct business on Oahu, Hawaiian Tuna 
Packers, Ltd* , Meadgw Gold Dairies, apartment 'and hotel 
owners spoke of^ reduced profits and the necessity of having • 
to p:kss some of the user charge on to their custAaihi^rs . Fred 
Ben&ion, pirector of ^ the Tax Foundation of Hawaii, suggested 
that. the Board reduce tjie proposed charge by lowering -the 
$5.25 miniiiium monthly jrate ahd relying more an additional 

metered charges. Bennion also suggested that, some scheduled 

* . ' " '~ 

sewer projects be delayed in ordei" to reduce the tax burden 
on Oahu residents. City Councilman, Frank Loo, told the 
meeting that he hadoasked the City Council's research of- 
fice, the Office of Council Services, to examine "the i-n- 



, 24' 

equities" m the proposed, sewer seirvice user charges. 

, * '■' 

On January 22, 1974, the writer went before, the City 

'■■ . .J - ^ 'at' 

Council to .make\ once .ag^in, the pase- for proceeding, with 

the merger and aidopting the proposed sewer serviced user 

■ * *" » ^ . ^, '' ^ 

charges : / , ' - 

This enti-re matter has been considered by the 
Charter Commission and voted on by the people. To 
'delay ojr rescind the user 'charge would result in^ 
costly delays in the capital program., In addition, 
it would be contrary to the EPA requirement .that a 
service charge must be, or will be, in force before 
Federal . Funds will^,«be granted. To reconsider the 
entire^proposition" at this time would be' costly, 
would endanger our qualifications for Federal Funds, 
and wc^uld be a serious blow t9' :the morale of our 
employees. Since service cHarge must be imposed 
regardless of whether the sewer « function is located . 



. mi to red\^^g property taxes to offset the sewer serv- 

^# 



% . in the Board of Water .Supply or some placa else, we 
' * believe we should be allowed to proceed* • • 

25 " 

•/ Two weeks, later , at' thQ February '7 meeting of the 

« . i ) " - - ■ 0 . : ■ ' ' 

Board of ' water Supply the Board fornj^lly adopted the ^sewer 

, service u^er charges and "fe^t April, 19-74, as the date when 

th^se charges vjsuld become effective.^ City Managing * Direc- 

tor^ Paul Devens, appeared at the meeting and, assured .the 

Board and the public tha.t the ^City Administration is com- 

to red\^^g property taxes to offset the se\ 

-.iqe user charge. 

the City Council mepting of March I^, less than two * 

v/eeks before th^ effectlive date of'.tHb neW charges , Councii.- 

man George Akahane itxtVoduced te/o momentous;, resolutions . 

The first'calted for the/postponement of the effective d^te 

of the sewer user charge froij[i^ April ^ 1 to ;^Deceinber .31 , af4?jar 

the N<5vembe2k elections . • The' second resolution would allow 

'the voters in the l^ovei\jber election^ to. transfer sewer oper- 

ations b^ck to' the Department of Public Worlcs.' Councilman' 

Akahane made his position clear at: a Board of Water Supply 

meeting on March 28:'. 

I agree that the mcJst efficient way is to *put 
water operations undef- one roof. I feel very. * , 
strongly, and I am speakip.g as* just one Councilman, 
that ail water operations ^hduld^ be under City\. 
^^pervision;. . ^ 

' The transfer of ^he sewers to the Bo^^rd §)f Water 
% \ Supply was included in^the. revised /City Charter . ^ 

, "Hdnolulu Board of Water Supply, "Board of Water Supply 
Statement to the Council," Honolulu, Ja'^nuary 22, ,^^74. 
(Misieographed . ) % v 

^^ HonolulXi Advertiser , February 8, 19 74^ pp. ^1, A6. 
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approved by the voters in 1972.'* All issues were 
lumpe^d- together . . I . One of the unfortunate things 
in the Charter is that people vot^d for the transfer 
without knowing a sewer charge was 'to follow. 27 
(J ■ - 

There is a good deal of merit to Councilman Akahane " s 

positioA. In the chapter on institutional response to water 

suj^ply needs, the. v/riter discusses^ the relative m^its of 

three alternative directions *for Oahu's water "^supply system: 

modified semi-autonomous, status ; private ownership;, and as 

Councilman Akahanp has suggested, • operation of the system by 

tfie 'City and County., The writer has consistently' and pub- 

JLicl^ maintained that these three aj.ternatives should be- 1r 

carefully and objectively examined; the public should be 

well informed about them, and the electorate should iiave the 

opportunity to make an intelligent and informed choice amang 

^ - V' ^ 

the alternatives. * - • / 

At the same time, as Chairman of the Board of^ Water 
Supply, the writer was committed to implementing the luerger ' 
of sewex operations with water supply functions within the - 
existing semi-autonomous framework.. The electorate J^ad man- 
dated the transfer to the Board in November, 1972; and it 
w^'s cl^ar that a sewer service user charge was essential to 
the lawful and effective operation o'f the sewerage system. * 
The time h"ad co?;^' to let the City Council and the pub- 
lie know that the Board would not give up the m^j^r without 
a fight. At 'the A-pxil 11, 1974 meeting, ^the Board voted to\^ 



V , ^^ Honolu3,u Star-Bulletin , March 28, .1974. / 
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request J:he^ City Council to rescind *the two resolutions 
introduced by Councilmah Akahane: the resolution delaying 
the effective date of the sewer service user charges, and 
the resolutiop^that would put a Charter amendment on the 
November ballot calling for the return of sewer operations 
to the Departinent of Public 'Works . 

At the City Couficil meeting of Ap^ril 23, six of the' 
nine Councilmen indicated that since sewer service user 
charges constitute a form of taxation, ^hese charges should 
be set by the Council as the elected' representatives of the * 
people, and not by^an appoi^ntive Boa-rd. Douglas Carlson^ 
the Advertiser ' s City Hall Writer, expressed the opinion 

that the Council majoritr^. was moving towar^Kplacing a Char- 

> ^ . / X 
ter amendment on the November ballot calling for the Board 

of W^ater Supply to relinquish its , semi -rautorioitiotis status and 

. • . . *29 

come under the directi,on*of the City Council. 

' ^ ^ ^ • . /■ 

The Board Taet- two days later and 'Manager and Chief 

Engineer, Ecjward^irata, ^erVed notice to 'the (Council tha*t 

delaying the effective date of" thi >° sewer service user 

chatges to the end of 'the year would be an expensive propo- . 

sition: - , ' ' 

I» think the City Council should be mad6 fully 
aware^c^ \he impact of its actions. Since they have \ 
def.e3;red the sewer user charges for nine months, I 
think they have an obligation ,to pick up the ball ' 
and reimburse us for' what we've already sjDent. ^ * ^ 



^^.Honolulu Adveftisar) April'" 12, J.974, p. Bl 
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Ibid., April 26, 1974, A8 
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Mr. Hirata estimated that the Board hacf already spent, ' 

$728,000 on the merger. ^ 

At the same April, 25 meetilig, the Boa^rd took up an 

important legal question. The Board had asked the Corpora-. 
,11 • . ... 

tion Counsel, which normally provides legal services for the 

Board, for an opinion '^as -^o whether the Board, or the City 

Council, has the authority to set the effective date for; 

sewer service* charges. . The Corporation Counsel ha(| answered ^ 

that although the Board may determine the rate of charges, " 

the City Council h^s t^e right to set the effective date. 

The .'Board w^s not satisfied with this "reply, and, at the * 

April 25 meeting, voted to ^eek ar> Qutside legal opinion. 

Later tha-J: day , ' YoslUaki Nakamoto, First Deputy Cprporation 

Counsel, advisee? the Board that Section 7-116--af the City 

CSiarter prohibits the Board from obtaining Outside legal 

assis.tance since -litigation is not involved in th^ matter 

ujider discussion. Although i;he Board was effectively 

blocked from seeking outpide, legal assistance, the Board's 

April meetings constituted a determined effort to prevent 

the dissolution of\the sew^-^w^ter merger. 

The Board and the City majmtained their positions 

V ' ' . ' 

throughout' the sioinmer months. Councilman Akahane '-s April 



Honolulu Advertiser , April 26, 197"4,° ^. A8; Honolulu 

Star-Bul letin , April 26, 1974 , jp. A14 . 

~ " i , ' ■ 

■^-^ Honolulu Advertiser , April 26, 1974, p. 1^14; tele- 
phone conversation with Yoshiaki Nakamoto Deputy Corpora- 
tion Counsel, April 25, 1974. ' ^ ' - • • , 
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resolutions passed the Council/ and early in September the 
Board voted unanimopsly to oppose the City Charter amendment" 
that would appear on ^ the ballot^in November calling for the 
transfer of the Sewers Division back to the Department of 
ul^l 

A week later, by a vote of 4r4 (with a -majority needed 

for passage), the City Council's Committee of the Whole re- 

fused to vote out Councilman Akah^ne's resolution to amend' 

the City Charter and create a new City Department of Water. 

Thus the issue for the voters to decide in Jlovember was 

whether sewer operations would remain with the Board*-, or be 

transferred back to the City.-^-^ ' 

* ■ tt 

On October 2,3, 1974, less than two weeks before the 

general elections, Cpianpilman Akahane^ presented his position^ 

to the votets in the Advertiser ' s "Commentary" column: 

. i ■ . . ^ ■ : : . ' . 

If voters^ vote on General Eflectiion D'ay in favor 
' of returning the ,sewers program to the City,^ the - " . 
, sewer u$e fee may be def^<red to 1978 or thereafter. 
Further) the amount to be charged thereafte'r could 
be about $1^.35 at today's costs, whereas the^ amount 
that each family will be assessed by the Board of 
Water Suppl^ effective December 31, 1974, if voters 
reject the transfer', is $7*67 per month at^ today's 
cost. 34 ^ ' V 



the opinion of the v/riter, Akahane's position 



ignored the value of combined operations, and ignored the 
fact that ^the costs of buildil^ and operating a modern 



^^ Honolulu Advertiser , September 10, 1974/ p. A8 
-^-^Ibid., September 18, 197^, p. A8 . < ^ 
^^ibiH.., Octot^er 23, 1974, p. A15. 
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sewerage systfem are unavoidable; they will have to be paid 
one way or another in order fo;r Oahu to cojpaply with Federal*, 
lawl Nonetheless, the writer and the Board recognized the ' 
attractiveness of Akahane's argument to an electorate al- 



effort would serve a partisan purpose, not a publfc one. He 
cited Campbell V. Stainback , 38 Hawaii 310, and his Wn 
V^ruling of Ja,nuary' 26, 19 70, prohibiting the City Council 



V 
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read^ feeling the ill effects of inflation. The Board 
remembered the spirite^d opposition to' the^ j^roposed sewer 
user charges at- the public hearings in December, 1973.- 

The Boa:rd had been trying to inform, the public about 
' _ the sewer issue from the time of the public hearing through • 
tljie spring and summer of 1974.^ On October' 3, 19 74, with the 
S. eliection still a month away, the members of the Board agreed 

to apt)ropriate $10, 000 for a pxjblic information campaign ' ^ / 
against the (Charter amendment. The Board based this ^appro- . , 

'■ ■ ' ' ' " " - 

O 

priation on an otal opinion from Deputy Corporation Counsel 
Nakamoto, that the expenditure would be proper. A few days 
later, the Deputy Corporation Counsel issued a w^ritten opin- 
ion to the effect that the expenditure of public funds for 
the - information effort would be illegal. H^ maintained that 
he had issued his t)ral .opinion without fully understanding 
the purpose of \ the appropriation. Mr, Nakamotq prcDhibited 
th^ use of public f unds-v on the ground that thie information 
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from using public funds to support the reapportionment Cof 



the" City Council, as precedent^ for his^ decision, 



^ In ■order to Comply .with ^e written opinion, the Board 

•voted tp rescind the appropriation at' a special meeting held 
October 16., 'By respinding his original .opinion; the Deputy 
Corporation Cpunsel dealt the Board a real setback. Valu- 
able time was lost in the effort to launch a^ "home ^tretch" 

' ■ ■ • . * \- 

information campaign prior to the election. The Boaxd was 
prevented from including an informational leaflet ^in the 
October billing to water customers. "In additiqn, the deci- 
sion mear\t that the Board con^d no longer be certain of 
having adequate f unds\ to p.urchase ^ewsp&per ^space and radio 
time. _ 

The reversal, of opinion caused the. Board significant 
pi±>iic embarrassment. The Star-Bulletin and Advertiser 
editorialized that the Boarti had acted in a questionable 
manne'r by deciding to appropriate $10,000 for the public 
information campa^ign. The newspaper placed itself in a 
^somewhat conl^adictory position by "expressing a lack of -^^^ 
confidence in the Board, while at the same time supporting 

the 'Board's attempt to retain combined sewer-water opera- 

- / ^ 

tions • 36 . > . 



^^ Honolulu Adveri:iser , October 17, 1974, p. A7; Edward 
YV Hirata^ Letter to the Honolulu Board of Water-supply, 
0(?bober\16, 1974; Yoshiaki Nakamoto, memiorandum to Ron 
Bennett ,\Administrative Assistant to the City Council Chair- 
man, J^niAry 26,^1970. ' - 

36g^^3._3^i;Letin & Advertiser, Octdber 20 , 1974, p. B2. 



Despite this* unwarranted criticism, and in flgiew of 
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their own commitment to keep vater and sewer operations* ^ 
together,- the f:^ve appointed memb^rg .of the Board, acting'jas 
individuals, formed a committee to fight^the proposed Char- 
ter amendment. The Committee for • Combined Water and Sewer 
Operations spent appi^ximately $3,000 for newspaper announce 
•ments and ytadio time during the week preceding election day. 
The newspaper ^announcements printed Questic^ 1, '"Shall the 
City Charteor.be amended to return the Division of Sewers 
from the Board of JVater ^Supp^" ba^k to *the Departir^nt^of 

Public Works of ' the City and County of Honolulu?" and asked 

> \ ' 

.the electorate to vote "NO" for, four reasons: 

1. The transfer would result in the loss of ""close 
'to one million dollars already invested in the 
merger. 

^ 2. A "No" vote would mean lower over-all costt^ of 

adminisi:ra\tion and , operation - 

J> 

3. It would also mean better control of water , ' 
< pollution. / 

> " V 

4. And It would mean controlled development of 
water re-use. ^ ^ - / 

A total 3Q sixt^-second announcements on three popular 

Honolulu radio stations carried substantially the same 

^ ^ * 37 ' • & ^ * 

message.*^' , . ^ 

In the closing dafcrs* of the campaign, the , Chamber of 

Commerce of Hawaii, the HaWaii State Federation of Labor and 



-^^Statement from Fawqett-McDermott Associates, Inc"^. , 
to the Committee for Combined Water and Sewer Operations, 
November 10, 19 74; Honolulu Advertiser » October 31, 1974, 
p. ^11 . . • ^ 
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liiternational Longshoreman's and Warehousemen ' s Union 
(ILWU) , Local 142 joined the Star-Bulletin , the Advertiser 
arid the Cornmittel for Cpmbi^tied Water and Sewer Operations in 
publicly endorsing a "^Up" vote on the g^roposed Charter 
amendment/ 

.'■ . ^ 

0 • On Election Day the voting was so close on Question 1 
that it was late in -the ^ evening before, the results were 
clear ^ ' . . '-^ "'^ 

"Yes" on Question 1: • " -9 3,944 

' ' 38 ' 

"No" ^ on Q\i^stion 1: ' 91,051 

By a narrow margin the yoters had decided to at least 
teppprarily separate sewer services from^ water kupply func- 
tions on Oahu. An analysis o£;the voting returns shows a 
.heavy "Yes" majority In Pearl- (Si ty, Ewa, Waipahu and 
Waianae. The same Leeward areas of Oahu that had opposed ^ 
the sewer user <6ha^ges at the public hearings provided the 
votes' to send sewer operations back to the Department of 
•Public Works. At least the Coramittee for^Cc^mbined Water and 
Sewer Operations could take some consolation from the fact 
that the public information campaign was effective even 
though it h^d been hampered by the Deputy Corporation 
Counsel's decision prohibiting the use 'of Board funds. The 
absentee voters, those who had not been exposed to the 



3^Eileen K. L^ta, City Clerk's Certification of Elec- 
tion Results*', Honolulu, Hawaii, November 26, 19 74. 
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Coiranittee's informat^rOn .campaign, .vote)a "Yes" by a 60% to 



40% mafgih. Among the voters \^ho cast ^hgir ballots oh* 
Election, uay (and who had been expos^'d to tl\p informational 



program),, the results showed ci razor thin margin t)f "Yes" 



vo 



"Yes" 



X^No" 



90,955 or 50.6% 
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89,074 or 4-9.4%-^? 



The writer canrtbt help but think that given a little more 
time, and a littj.^ more money, the Committee could have 
reached more people, more often, and the "No" vote would 
have prevailed. ^ 

Precincts with a high concentration of defective cess-* 
pools voted "Yes" on Question 1. Brown and Caldw^ell cited 

three such areas where cesspools will not be replaced by a 
modern sewerage system for several years due to the unavail- 
ability of Tederal financial afd: Ewa Beach, Kahaluu and 
Waialua-Haleiwa^ Precincts in these areas vote.d as follows: 



Precinct Location 

Ewa Beach Elementary School 
, Ilima, School, Ewa- Beach T 
Kahaluu School / 



QuestiorT 1 



/ 

Yes 
538 
1,168 
'786 



No 
343 
707 
630 
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Off-ice of the Lt. Governor, Unofficial General 



Election Results, Honolulu, Hawaii," November 5, 1974 



Waialua High School. ^ 650 * 6&3 

Haleiwa Eleme'ntary School - 4.57 . 400 
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V 



3>599 2,6 83 
57. si 42. -7%^° 



In the finar analysis, in the writer's' opinion, most 



/ 

/ 
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* of "the 93,'944 people who Voted "Yes" did so • because- they 
wanted to' saitT"^ money on the sewer^ user charge , not because .* 
they believe that sewerage ^operations' and water supply oper- 

/ ations, ought to be kept .separate, and' not because of. any 
/ .loss of cc^fidence in ^thev Board ' s leadership. In the d^ys 
following the election, Mayor Fasi and Councilman Akahane , ^ 
lookinq ahead to the ' 1976' elections , ^e-confirmed* thei*r 

- / 

position that water and sewer operations should be adminis^ 
tered under or^e roof, that/ Oahu*s water' supply* agency ^ 

• should be a Department of the City and County. 

On December 31,-^^^ <the Board of Water Supply relin- 
qui shed control of sewer o^eratiions to the Department of 
Public Works. Thre^^ days later,* the Honolulu Star-Rulletin - 



^ ^ y / 

«printed^an editorial on eleven fundamental problems fc^i 

Honolulu's future. One of the" problem areas was' sewers and\ 

water: . * - v ' 

The .Chafter amendment * returning the Sewers pivi-£^ 
sion to t^ve Public Works Departm^ent leaves sewer and 
water adiu/nistration separate. Long-term recycling 



• ^^Brbwn and Caldwell, pp. 10-7; Unofficial General 
Election/Results, November 5, 1^74. 
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nenfeds sug^st (the- City ).jpi)uncr^ will have to con- 
sitd^r getting them back /!|o*getther . ^1 * ^ ' ^ 



Th^ editaorial leaves basic question unanswered: - % 
Does the Star-^Bulletin f ai^fer cprabined operations under the 
Board of Water Supply, d# under the City and County? ' In^. 
either case, the write:j^|^bpes that during the next eigl;iteen . 



months ^the. public will 7|iave a genuine opportunity t||D examine 
the merits of . combined* sewer-water operations , and the nier- , 
its of th.e feeverat i^stitutiional direction^ open to Oahu*s 
water aupply ^system; ^ . ^ 
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Honolulu St^r- Bulletin , January 3, 1975, p. A20. 
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Chapter 6 \ ' ^ • . ♦ . . 

INSTITUTIONAL RESPONSES TO WATER SUPPLY NEgDS 

' • Institutiohal re^^onses to ^ water supply needs a^re at 
least as important as technological responses. Institu- 
tion^l^es.ponses may occur at the municipal (Island-wide), 
'level, at the Statewide Level, and in 'the ai^ea of relation- 
ships between municipalities and the State. 

Thete are several institutional goals as far as water 



supply functions on Oahu are concerned: 

a 

?o inwove the water supply agency's ac 
)ilit^to the public. v 



o 

To inwove the water supply agency's accounta- 
.t^to the publ: 

To increase operational efficiency so that 
high quality water supply service ijs ma-ir^-*^ 
tained at the lowest cost to the public. 

To improve the short-range and long-rang'^^ 
coordination of water supply functions with 
other municipal functions. 



4. To Improve communications .with sira^e agencies. 
In-order to achieve these goals, there are thi^e basi 
institutional options at the municipal level : - 



L. Modified semi-auto'i>omous status (recoiynended 
modifications a. through e. are listed below) 

2. Private ownership and operation. 

3. Operation as a Department of t^^ City and 
County . 
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The first opt^n is to maintain, the senti-autonomouS 
status of the Board of -Water- Supply,- but modify th^ Board's 
operations by taking some^r or all of the follov;ing steps; 

a. The first step is to 'open a meaningful 
dialogue with the City Council. In "testi- 

' \ ^ mony before the City Council on Septem- 

ber 1'7, 1974, the v/riter pointed to " 
specific areas in which coitfhtuni cations 
^ should be established on an ongoing t)asis<K 

between the City^ Council and the -Board of v 
Water Supply. The Council recoghizes t^he 
^. need for this dialogue and w% have contin- 

ued the dialogue in subsequent meetings. 
^ , The ^opening of coramifnications vjith th^' 

City^Council ^s unprecedented in. the his- 
* * * tory of the Board of Water Supply. Jt is 

accurat,i^ to say that many opportunities for 
utiiS^stlfe^ng and communication between 
the Board and the City Council have been 
lost over -fehe years because the Board h^is 
"gua^ed'^its independence too jealously. 
Water supply activities must be seen in 
• - - the perspective of Island-wide planning 

and service activities. As demand on 
Oahu's finite water resources increases, 
the relative insularity enjoyed by the 
Board in the past has become a "luxury" 
V that. neither the Board nor the community 

* can afford. 

b. A second step is to open and maintain a 
dialogue with the City Administration. t,As 
Chairman of the Board of Water Supply, the 
writer has b^en concerned about improving 
the coordination of the Bloard's activities 
with those of the Department of General 
Plaipining, Depaijtment of Xand ^Utilization, 
Department of Public Wbrks, the Department 
of Housing and Community Development and 

. 0 others Departments of the City and County. 

" In a letter written October ^LS, 1974, 

the writer made the following Suggestion 
to Mayor Fasi: 

I recommend -that a Coordinating Committee com- ^ 
posed of representatives from the City Administra- 
tion, the City Council and the Board of Water Supply 
be formed for^the purpose of fprging a closer work- 
ing relationship betweeti, our agencies, the objective 



" . ' ^. - 19 

V . • 

being to better integrate v/ater and sei-jer planing 
into overall City, programs." 

Section 5-404-.of fche City Charter^ au- 
thorises an Executive Planning Committee f 
co^sis^ting of th'e .Chief Planning Officer, 
tJ^B Managing Director, the Chief Budget 
^ Officer and "such other members of the 

executive branch as the Mayor may ap- 
ppint." The purpdtee of the Executive 
Planning Committee is as follpv/s: 

(To) assist the .'Department of General Planning by 
providing^ information as to the needs of the City. 
It shall also assist and advise the Hayor arid 
Departments -ir^ determining priorities, in evaluating ^ 

studies and new programs and in developing programs." 

'1 . . . . 

... 

Although the* Executive Planning Coift- 
raittee has not been active, it is a tpoten- 
tial vehicle for the coordination of Boargl- 
of Water Supply planning and operations 
v/ith the activities of ^the municipal gov- \ 
ernment. In a letter v/ritten November 17,' 
* 1974, the 'writer recommended to'Mayor Fasi 
that the Manager and Chief Engineer of the 
Board of Water Supply be appointed to the 
Executive Planning Committee in order* to 
achieve a closer working relationship 
between the Board and the City Adniinistra- 
f I tion. The writer recommended that tl^e ' 

• Public Works Director also be appointetl to 

the Committee in order to maintain a .©lose 
working relationship between water supply 
and waste water disposal functions. On 
December 5, 19 74, Mayor Fasfi acted on this 
recommendation by appointing Mr. Hirata 
and Mi:. Kazu Hayashida, the Public Works 
Director, to serve on the Executive Plan- 
ning Coipmittee.2 

, c. A third step is to open and maintain a 

dialogue between the Board and the State 



•'•City and County of Honolulu, Revised Charter of the 
^City of Honolulu, Hawaii , 1973, p. 17. 

^Frank F. Fasi, letter from the Mayor to Robert Way, 
Chief Planning Of f icer , • Glty .^nd Coianty of Honolulu, 
December 5, 19 74. ' L 
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L)epartine"nt: of Land and Natural Resources 
"(DLNR) . ^Historically, the Board has 
3/ "^ail^d^ to utilize the siibstantial - rese^ch 

and applied development capability of- the 
Division of Water and Land Development, 
DLNR. At a time v;hen research 'activities ' 
^ are incre^sii^gly compleK, and increasingly . 
costly, it is ^essential for the Board to 
cooperate fully v/ith DLNR and all public 
and private agencies and in^stitutions tkaf 
are involved in providing 'financial sup- 
port and technical assistance for v/^ter 
supply and v;ater resources^ research. 

The year 1974 savy the first meaningful 
interaction between the Board and DLNR 
^that anyone can 'remember. Manager and 
^ Chief Engineer , Edward Hirata, worked 

closely v/ith Robert Chuck, Director of the 
Division of Wajber and Land Development, to 
coordinfate ,th-e Apfil, 1974, meejting/of the^ 
Oahu .Water Users Association. Thi,s meet- 
ing in itself signalled ^ new willingness 
on, the part of (the BWS to communicate ^ with 
* publia ^d privlate entities that share a 
vital concern /or* Oahu 's v/ater resources . 

Another sign of changing a.-otitudes ' 
toward inter-governmental relations on the 
/T, ^ ji part of the Board's management" i^ the fact 
" thal!^ ' f or the first time in histq^f^^^^ the 
. , Board is cooperating with the Division of 

\ Water and Land Development in -order to 
obtain funds for water resource develop- y 
ment on Da^hu from the State Legislature . ^ 

Thejre are several reasons why 'tkere- 
has been- so little fruitful interaction'^ 
between the Board and DLNR. From the 
^t^tewide perspecti^^', ^the Honolulu Board 
of (Water Supply i^nji)ys -the immense finan- 
cial and administrative advantages that 
result from th^e presence o£ a concentrated 
population of water users. ^ On the other 
^ hand, large areas of the Neighbor Islands 
lack the concentrations of people that 0 



^Interview v/ith Edward' Hirata, Honolulu Board of Water 
Supply, November 4, 1974; interview with Robert Chuck, Divi- 
sion pf Water and Land Development, November 4, 1974. 
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malce a modern vjater supply system economi- 
cally ^asible. In order tQ compensate for 

.thi3 situation, the S€ate has di%:ected its 
water resource effort primarily toward th^ 
Neighbor islands. Another reason for the 
minimal interaction of the Board with ijLNR 
o^r the years is ^at Board management 
has simply failed ^tt) seek the cooperation 
of DLNR until the past yeat,; the Board has * , 
had a "go-it-s^lone" attitude. In addi-|^ 
tion, personalities Have played a consid- * 

"^erable role in this lack of communication. 
The, ob-jectivfe should be to structure 
institutional, relationships so that per- 
sona}^ relationships (or lack of them) <io 
not prevenit the coorciination of v/ater- ^ 
related activities. Communication should 
txot . depend merely on the presence of *like- 
mxnded managers in leadership positions; 
it ^should be btult into the structure of 
institutional relationships. Communifca- 
tion must become routine. Water supply is' 
too vital a function to le^ve the coordi- 
nation of v/ater-related activities to 
chance . ^ ' ■ " .'^^ 

The Hawaii 'Ground WateistUse Act pro- 
vides for the institutiornall^ation of com- 
munication between %he Board of Water ^ 
Supply and DLNR. Sefction 4 of * the Act 
states that the Manager of the Board of 
Water supply ahall he invited to partici- 
pate as an ex-offipSo member at all meet- ^ ~ 
ings of the Board ^f Land. and Natural ^ 
Resources whenever ground .vfater resources 
are being considered. 4- 

. ^Although the law provides very clearly 
for this institutionalization of contact- 
between the Board of Water Supply and the 
Board of Land and Natural Resources (BLNR) , 

- the BLNR has not invited the Manager of 
the 6oard of Water Supply to any ofl its 
meetings. In order to assure compMance 

"^with the law, and increase ,the opportuni- 
ties for communication, the writer has 
asked the Manager of the Board of Watfer 
Supply to request a^l invitation from BLNR 
so that he may attend all future meeting^ 



^Hawaii, Revised Statutes, Chapter 177, Section 4. 
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relevant to ground water resources and 
development. ^ 

A fourth step is to increase the accounta- 
bility of the Board of/ Watet Supply to' the 
elected representatives of the peo^re\ by , 
granting the City Council sOme<, or all,, of 
the following po\/v^rs: 

(1) Authority to ^ veto any d^ision made 
by the Board of Water Supply (a 2/3 
majori£y of Council members Would be 
required to veto, and the Council 
would have up to 30 ^ays' to veto a 

' decision* of the Board) . / ' * . 

(2) Authority to.v^to ^ Board decision to 
raise or lower water rates, and/or 
authority to veto .a Board decision to 
issue revenue bonds ,* and/or authority 
to veto the Board's annual operating 

^'and capital improvements budgets , . 
and/or authority to vbto Rules and 
Regulations issued by the Boar4. 

(3) V Authority 4:o appoint an independent 

audit of the financral affairs of the 
Board of Water Supply. Section 7-107 
of the City Charter presently holds 
the Board responsible for appoix^ting 
a certified public accountant to make 
an annual audit of the Board's finan- 
cial status. The writer proposes 
that the City Charter be amended^ to ; 
grant the City Council the authority 
to contract for thi^ annu.^1 audit. 
" . * / 

Checks and balances are an important* 
aspect of the American government system. 
No public agency should be isolated from 
the checks and balances that haye^ contrib- 
uted so much to the equity, durability and 
flexibility of our democratic institu- 
tions, the writer prt)poses that the 
accountability of the Board of Water Sup- 
ply be increased, and its semi-autonomous 
status modified by the adaption of City 
Charter amendments embodying some combina- 
tion of the above suggestions. 

A fifth step is to raise the level of pro- 
fessional expertise of the members of the 

" 21G . ■ ' 
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Board of Water Supply by enacting the fol- 
lowing: ^ ^ 

(T) A revision af Chapter 54, Section 12, 
• Hawaii^ Revised Statutes, to require 
% . • the Mayor of each county to select 

» members of the county board of-^water 

supply- according t'o specific pro^^s- 
f*^^ * — sional criteria -^^ Under this conc^t, 
one ^oard member would be a regis- 
tered engin^r, the second would be a 
certified public accountant, the 
third would be a practicing attorney , 
* . ' the fourth would be a registered 

planner, and the fifth, a qualified 
administrator- Each meijiber would be 
r^quire)^ to have^at least fiye years 
^vPf" experience in his a^rea of exper- 
tise. And each of the five appointed 
members would receive' fair compfensa- • 
tion for his professfpnal services, 

^ (2) A revision of Chapter 54, Section 12, 
Hawaii Revised Statutes enabling the 
Director of the Division of Water and 
Land Development to serve as an ex- 
officio member of the Honolulu Board 
of Water Supply- At ^present, the 
<^St^te's ex— o f f icio represeantat ive on 
^ • \' *"the Board i^ the Director of the 

^ . State Department of Transportation - 

The writer suggests that the Director^ 
of the Division 'of Water and Land 
Development, DLNR, is much more inti- 
mately concerned with water resource 
^ conservatiiDn and development than the 

Director^of the Department of Trans- 
portation. The Hawaii Ground Water 
Use "Act, Chapter 177, Hawaii Revised 
Statutes, recognizes the role of the 
Department of Land and Natural 
Resources in the \^ater resource 
field. It is time that the ex- 
officio membership of the Honolulu 
Board of Water Supply reflect the 
coordination o^ State and municipal 
v/ater development activities that the 
^ Legislature intended wnnQ^ it passed 

the Ground Water Use Act. . \ V 

The above recommendations, a. through e. should^^pro- 

vide for improved inter-governmental comnmnication. 
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increased pro*f essiGnaldzation of the membership of the ^ 

^Board, and v.arious modifications of the Board's semi- 

autonomous status. ^ second institutional direction should . 

also be considered: the operation, of 6ahu*s water jsupply, 

system as a private '^enterprise . There are sQine real advan- 

tages to 'this proposal. For one, Oahu's water supply -agency 

.* * 
Vould come . under . the ;extensive regulatory authority of the 

State Public Utilitie| Commission (PUC) . Chapter 269/ ' 

Section 7^ Hawaii Revised Statutes, indicates ^the extent of > 

the powej: of the PUC: ^ 

/^e. ^Public utilities Commission and each Commissioner 
shall have power to examine into the condition of 
each public utility, the manner in which it is oper- 
ated with reference 'to the safety or accommodation 
^of the public, the safety, working hours, and wkges 
of its employees, the fares and rates charged by it, 
the value of its physical ptopetty'',*^ the issuance by 
it of stocks and -bonds, and the disposition of the 
proceeds thereof, the amount and disposition of its 
income, and all its financial transactions, its 
^ business relations with other ^.ersons, companies, or 
corporations, its compliance with all applicable^ 
state and federal laws and with the provisions oJE 
its , franchise , charter and articles of as^ciation, 
if an^f its cl^assif ications , rules, regulations, 
practices, and ^service, and all matters of every 
nature affecting' the r*elat.ionS and transactions 
between it and .the public. . . - . 

In addition to the accountability provided by PUC -reg- 

ulafeion, the Oahu water supply agency, as a private efi±er- 

prise, would be he^Ld ^accountable to its stockholders. 

Moreover, tRe incentives involved in operating the utility 

as a private enterprise can be expected. to increase the 

agency *s productivity. Another advantage to this proposal 

is that the sale of the assets of the Board of 'Water Supply ^ 

- o.) 
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w(^uld bring a gjreat;deal of money into the treasury of the 
City ^nd County. At. the close of fiscal 1974, the net worth* 
of the Board of Water Supply amounted to $136/602,372. 

The^ are sevetal disadvantages to the proposal to 
'^bring Oahu's Water supply system under private ownership and 
operation. One objection is^ historical*:, during the 19th 
Century there was,) a nationwide tendency to abolish private 
ownership of water supply utilities in favor of public own- , 
ership. The reason for this trend wa^ that priva-^ely "owned 
utilities qccasionally failed to meet the water supply needs 
of some members of ' the community on the grouifds that provid- 

ing first cl^gs service would not be profitabl^e. Today, 

'\ 

with the regulatory* authority of Public 'Utility Commissions, 
X there is" no reason to belieVe that a priwately owned water 
supply utility would fail to meet its responsibilities to 
tTie entire community ^ 

A more substantial dif f iculty . is that the process of 
moving from municipal bwnership would be highly complex. At 
present,^ the Board ' s employees a^e protected by civil serv- 
ice. Many of our employees would be reluctant to give up ^ 
this sedvirity in order to work for ^ private water supply 

^H^olulu Board of Water Supply, Annual Auditor's 
Report for Fiscal Year 1974 . The entire report is relevant 
•^to a consideration of the Board's net worth. 

^Based on a reading of the Annual Reports c^f the 
Indianapolis Water (Company and the Louisville Water Company, 
Inc., the writer offers these two agencies as^fexamples of- 
first class", privately owned and operated Water ^supply 
utilities. 
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agency. Board of Water Supply employees are members of the 
22,000 .member Hawaii Government Employees' ^Association . ^s 

cited in Chapter 5, HGEA E^cecutive Director, Dav|d, Trask i^s 

known to favor maintaining the Board's semi^$^utonomous sta- 
tus, Zt would be unrealistic to expect the HGEA to react 
favorably toward a proposal' to turn Oahu's water supply 
agency over to jjrivate management * 

\ ' bv&r th"e y^ars the Board has acquired a gopd deal of ^ 
land from the State in order' to meet the water supply needs 
p?£ the community. The State granted these lands ^with the 
fulll realization that the Board is a municipal entity . It • 
is ripasonable' to assume that in the process' bf^fnoving toward 

0 

.private ownership, the disposition of State lands granted to 
the Board would be highly complex; perhaps it would be pro- 
hibitively difficult. 

There is yet another difficulty. The City Council, 
and for that matter, many members of the State Legislature, 
are committed to the -belief . that operating the water supply 
system is as much a municipal function as providing police 
and fire protection and other basic City and County serv- 
ic'es. Although there are some real advantages to private 
operation it would be realistic to expect considerable oppo- 
sition from Ithe^City Administration and^ the City Council on 
philosophical and practical grounds. ^ 

■ Recalling some of the goals of institutional change: 
improving accountability to the public, increasing opera- 
tional efficiency,' and improving the short and long rang'fe 
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(coordination 'of water-related functions with other municipal 
. agencies, there is; a third p6ssibility in addition to either 
modified semi-autpnomous status, or private^wnership. . The 
Oahu water supply system could become a "Department of the 
City and County.^-^ 

One advantage of such a proposal would be that the 
operation of the water supply agency would be fully account- 
able to the elected representatives ofv the people.- The City 
Council would provide the same detailed regulation of the 
^ City and County'water supply agency that the Public Utili- 
ties Commission provides for privately owned utilities. The 
City Council would supervise the Agency *s operation and it^ 
would determine water 'rates. The Mayor would be held 
Accountable to the electorate fevery four years for the oper- 
ation of the water supply agency. The coordinaJiion of short 
,(and long term water-related activities with other muni.ci|)al 
' functions would bfe er(hanced by removing an insti'tu-tional 

barrier to coordination: the Board' s ssemi-autonomous status, 
/^ater supply planning would become an integral part of the 
City's general planr^ng function. Moreover, all of the' 
advantages discussed in Chapter 5 that accrue to the com- 
bined operation of water supply and sewerage systems jsould 
'be expected to result from the integration of t}ie water sup- 
ply with waste water disposal functions under the Department 
of Public .Works. . These advantages include substantially 
increased efficiendy in administration (including data 
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processing), operatj^ns and engineering in addition tqjthe ' 
improved coordination of public works activities. 

Another cdtisideration in returning the water supply 
sys'tem to direc;fc municipal control is that such a change 
would be relatively simple. The City Council would have to 
pa^ a resolution mandating the ciiange , and the electorate 
would have to approve, it at the polls. The^ seven memf)er 
Board of Water Supply need^ not be eliminated; It would 
serve in an advisory capacity. In order to advise the City 
effectively on the administration of the water supply sys- 
tem, the members should be selected on the basis of specific 
-expertise^ in engineering, planning, finance, law and admiri- 
istration. • , 

Several arguments could be advanced against changing' 
the Board's semi- autonomous status. One line of thought 
might be that the Board has don^ an outstanding job* over the 
years as a semi-autonomous agency. In view of this success, 
why change the* Board's status? If there are shortcomings at 
the Bc5^rd, and reform'is needed/ why would" it be necessary 
to oiiange the Board's status while making these reforms? 
Another line of thought might be that to return the water 
supply function to the City could inject undue political 
influence into water; supply functions. In the opinion of 
the writer this last supposition is espec^ially naive because 

• J!* 

it ignores the fact that political considerations have 
always played a role in key Board of Water Supply decisions. 
The crucial questions are whether, or not, a political 
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consideration benefits the public/ and whether, ^ or not,' it 
increases the accountability and ef f iciency ^of the water 
supply system. 

i As far as a ^Statewide institutional , response to ^^water* 

resource ijieeds is concerned, the writer proposes the est^b7 - 
lishment' of a State Environmental Protection Coi^dLssion and 
a bepartm^nt of Environmental Protection to sef ve as the 
administrativ'e a:pm ^of the Commission. : ' 

The Commission would be granted the followihg author- 



ity: 



1. To regulate the conservation' and development 
of ground water resour^s . throughout the 

V State. 

2. To "regulate waste water disposal, and to pro- 
4 vide, in cooperation with the Federal Govern- 
ment and the County governments ; for the 
planning; development, construction and opera- 
tion of ^ sewage treatment plants. 

3. ,To control air, water noise , solid waste and 

any otTi^r type of environmental pollution 
found in the St,ate of Hawaii. • . 

\, , , ■ ■ . ■ . - 

4. To coordinate, with "the ^cooperation of the ^ 
Counties, a Statewide response to the closely 
related problems of water resource management, ^ 
waste 'water disposal and pollution control. 

5. To coordinate the State's water resource . man- . 
^gement, waste ^watef^^disposal and pollution 
control activities with ^the Federal government 
research and financial assistance programs In 
these fields. 

6. To coordinate a Statewide research effort 
through the cooperation of tha Counties, the 
University of Hawaii, and other public and 

•^private agencies -intejided to improve water 
resource management, waste water disposal and 
th^ protection of the environment throughout 
the State . - 
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The .'Oountt ^water departments and boards water sup- 
ply wouldMetain the operational control of their/respective 
water supply:; systems. The writer refcogni'zes /that the non- 
contiguous ri;p|iaracter of the Island-^co^ntfes provides Hawaii' 
with the g^l^graph^c poterftiajl for effective home-riiXe^ admin- 
istration c^§4bu services. TPhe State Environmental 

Protection (Sbramissioji, and the Department of Environmental 
Protection would deal with Statewide water resources „coh- 
cerns : , ' • ' * 

1. The acquisition of Federal and State support 
for Water resourges research and developmejit 

^ ^ throughout * the. State of Hawaii . /:n^ 

2. The coordination of Federal, State and County » 
water resources activities. 

3. The coordination of water^r related planning, 
research a^d developijient within the State of 
Hawaii . Water-resource technology (desaltjLng, ^• 
recycling, impounding,- etc.) is a special 'con- 
cern here. A coinbined, agency could be espe- 
cially effecti^)'e in the field of waste water . 
reclamation and recycling. ^ 

'4. In the field o^ wkter ^e sources allocation, 
the Commissioti W/Ould provide a forum for the 
settlement pf differenca^ among the State's • 
municipal, agricultural, industrial and mili- 
tary water u^ers . " * . * . 

5. The ^Commis^ion would- design and implement /a; 

co^rdhensive prograiT\ for the conservation and 
development „of--rthe State's water resources. 

= the increasang dem^d on Hawaii's finite water re- 
sources, and t^e close relationship amorig water resources* 
management, yaste^/water disposal and pollution control ^ 
reaiiires tKe establishment 'Of «a State Environmental Protec- 

/ / • - ■ ■ 

tion Con)itiission. The success"^3r£^the Commission would depend 



upon the active participation of the counties. .In order to 
provide for this active participation, the wifiter proposes 
the establishment of an Environmental^rotection Board in 
each of the four counties. The members qf these boards 
woulc^be selected by the Mayor .of each county on the basis 
of specific expertise in one of the following fields: engi- 
neering^ law, planning, finances-accounting and administra- 
tion. The members'^ of these V^^^^^y Environmental Protection 
Boards would be charged with>the dual responsibility of com- 
municating the needs and capabilities of individuals and 
entities in their community to the State Environmental 
Protection Commission, -and coordinating their County's 
enyironment^al protection effort. with the State's program. 

The writer offers the following suggestions for the 
composition of the County Boards and the State Commi|sion as 
a springboard for further discussdon. Each County Environ- 
mental Brotection Board would consist of fivfe members ap- 
pointed by the Mayor of the Co|[nty to staggered five year 
terms. The Mayor of each County would designate the Chair- 
man from among the five appointed members. In addition, the 
Manager of. the County Water Department or Board of Water 
Supply, and the County's Director of Public Works, would 

serve on the County Environmental Protection Board as ex- 

^> . . • 

officio members with voting rights. 

o 

The Chairman of the County Board would represent the 
County as a voting member of the State Environmental Protec- 
' tion Cc^mmission. In addition, the Manager of the County 
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Water Supply Agency ^nd the County Director of Public Works 
would represent the County on the State Commission as non- 
voting, ex-officio members. Thus*" each of the four counties 

would provide^ a voting member, and tv/o non-voting, ex-officio 

> » 

* members to, the State Commission. 

The Governor would apppiat five additional' voting 

.members* to the Commission, and would select the Chairman 

from among these five. In^addition, the following State 

officials would serve on the Commission in a no'n^voting, ex- 

officio capacity: . ^ 

The Chairman of the Board of Land and 
Natural "Resources. 

The Director of the Department of 
^* Planning and Economic Development. ^ 

The director of Health. 1 

And The Director of Transportation. 

-The composition of the State Commission could be shown 

as follows : 

Vo1:ing Members Ex-officio Members 



Ijrom tllie Counties: 4 . 8 

From tike State :^ 5 4 



Total: 9 12 



An initial impression might be that t]ie number of 
members, particularly the number of ex-officio members, is 
too larg^. But there are reasons for including 12 ex- 
of ficio^ members on the Commission. The Commission is con- 
cerned wtLth the coordination of water resources* management , 
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waste disposal and •environmental protection. The technical 
expertise of the County v/at^er supply agency Managers and the 
Directors of Public Works is essential to achieving effec- 
tive coordination. The Directors of Public Works, for 
example, will be able to provide valuable technical informa- 
tion and practical experience in the areas of sewerage 
systems, waste v/ater recycling, refuse collection, solid 
waste disposal and incineration. 

The same requiremlnts , the need for technical exper- 

/■ 

tise an4 for a fully coordinated approach to water re- , 
sources, waste disposal and environmental protection, are 
the justif icatibn for including the four State level, ex- 
officio members on the* Commission. The 12 ex-officio mem- 
bers would constitute a Technical Advisory Board serving as 
an adjunct to the Environmental Protection Commission. The 
Technical Advisorj^ Boatd would meet separately to consider 
the facts relating to water resource, waste disposal and 
environmental protec^tion matters, and would present their 
findings and recommendations to the Commission as a whole « 

In its relations with the Department of Environmental 
Protection, the Commission would have the responsibility to 
formulate policy, to establish rules and regulations, to ^ 
hear appeals and to advise the Director of the Department. 

• ' The Department of Environmental Protection would be a 

V \ 
full-fledged Department of the State Government. The Direc- 

, tor would be appointed by the Governor, and would have Cabi- 

net status. As described earlier in this chapter, the 
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Commission a;pd the Department V70uld be granted extensive 
regulatory . authority in 'the areas of water resources, wast^ 
disposal and envirqnmental protection. ' 

Detail? of the composition of the County Boards and 
the State Commission are presented here simply as a basis 
for discussion. Nonetheless, certain principles should be 
maintained throughout the institutional structure: the 
'desirability of active participation by tfie counties, the 
desirability of specific expertise at both the County and 
the State level, and the- need for a coordinated approach to 
solving water resource, waste water .and environmental prob- 
lems . 

^ 'In order to form a State Environmental Protection 
Commission, with an effective administrative arm, at least 
three State agencies, the Department of Land 'and Natural 
Resources, the Department of Health, and the Office of 
Environmental Quality Control, v/ould be required to relin- 
quish certain powers and functions. The Department of Land 
and Natural Resources would relinquish its authority under 
the following Chapters of the. Hawaii Revised Statutes: 
Ch. 174, Water and Land Development. 

Ch. 175,.Molbkai Irrigation and Water 
Utilization Project. 

. Ch. 17^, Water Resources. 

Ch. 177, Ground Water Use. 
« 

Ch. 178, Artesian Wells. 

Ch. 179, Flood Control and Flood Water 
Conservation. 



Ch. 180^ Soil and Water Cbnservatiofi 
Districts. 

If 

Ch. 183^ Forest Reservations, Water ' 
Development , Zoning . 

The Department of Health would relinquish its author- 
ity under the follov/ing tv/o Chapters: 

c Ch. 328A,^ Furnishing Potable Water. > • . 

Ch. 342, Environmei;ital Quality (this key 
Chapter provides for the regula- 
tion of air pollution, «^water 
1^ • pollution, noise pollution and 

solid waste pollution, moreover, 
^ Ch. 342 establishes the Depart- 
ment of Health as the State 
agency enforcing the Federal 
Water Pollution Control Act, 
Public Law 92-500) . 

The Office of Envirorimental Quality Control would 
relinquish its authority under Ch. 341 , ^ Environmental 
Quality Control. I 

In effect, the proposed Department of Environmental • 
Pjrotection would assume the responsibilities of .the' folowing 
agencies : " " . 

1. Water and Land Development Division, Depart- 
ment of Land and Natural Resources . 

2. Environmental' Protection and Health Services 
Division, Department of Health. 

' 3. Office of Environmental Quality Control, / , 

Office of the Governor. _ » 

The staffs of these three agencies would"" form tfie 

administrative backbone of the^ Department of Environmental 

. / - " - 

Protection. ' - ' I ^ 

In the past several year^jour^ society has come to 
recognize the existence of envirOT^^ntal limits. W^ter is 
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an immensely vital resource; yet we are approaching the time 
vjhen our ground water supplies will be fully utilized. Long 
before that point is reached we must prepare institutionally 
and technologically to supplement the natural supply of 
fresh water. In this context, waste v/ater 3hould be seen as' 
a potential supplementary water resource. The Federal Water 
Pollution Control Act of 1972 (P.L. 92-500) recognizes the 
water resource potential of waste water, and it requires 
that sewage treatment plants built with Federal assistance 
under P.L. 92-500 have a potential recycling capability. On 
one hand, water supply and waste water treatment are inti- 
mately related. On the other hand, waste water disposal is 
bound up with the problems of maintaining environmental 
quality. The establishment of a State Erfvironmental Protec- 
tion Commission will provide a continuous institutional 
response to the closely related challenges of water resource 

0 

management, waste water disposal and environmental pro tec- - 
tion . 

/ 

Consider the case of a hypothetical stream in our 
State. It is fed by runoff from higher elevations and by 
ground water seeping and surging to the surface. Along its 
course, some of its water returns to the ground (and quite 
probably to the basal fresh water lens^) ; and its stirf ace 
waters eventually run off to the sea. The stream contrib- 
utes to our vital ground water supply. If the State builds 
a dam across part of the stream and diverts some of its 
waters into a tunnel into the volcanic strata, we increase 

. • 224 . 
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the stream's contribution to our ground water resources. At 
another point along the stream, an agricultural or indus- 
tria^l enterprise essential to the economic well-being of 
perhaps hundreds of people may periodically or continu- 
ously, discharge pollutants into the stream. Federal regu- 
lations sdek the eventual elimination of this kind of 
pollution, yet the industry may honestly maintain' that in 
order to el.iminate this discharge, they wili have to abandon 
their operation . 

Further downstream, an agricultural enterprise may. 
have been drawing ' irrigation waters from the stream for ' 

decades. Clearly- that enterprise has an interest in making 

in - 
sure that the State's diversion dam does not deprive its 

fields of" an ample supply of water for irrigajiion. More- 
over, the a'gricultural enterprise has a valid interest in 
assuring that the farm or industry . discharging pollutants ^ 
upstream does not jeopardize the quality of its irrigation 
water. ^* , 

^till further downstream, swimmers and fishermen have 
a vital interest in the quality and the quantity of the 
water in the stream. How can these legitimate, but some- 
times conflicting interests, be reconciled for the over all 
well-being p-of the community? Clearly, a good deal of dis- 



cusision and negotiation and compromise is necessaryAif we 
are to achieve. an equitable and beneficial solution to the 
problems involved in allocating increasingly scarce water 
resources. The best institu^onal' setting for the solution 



• ■ • - o 

of allocation problems is an institutional setting that 
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recognizes the interrelatedness of water reso.urce manage-^ 
ment;, waste water disposal and envirohmental protection 
problems. That is one of the reasons why the writer is 
proposing the establishment 6f a combined Statev/ide Environ- 
marital Protection Agency. 

Let us consider Another example . The desalination of 
salt and/or brackish water is one of the technological meth- 
ods Hawaii may employ to augment natural ground water sup- 
plie's. Since the natural supply is finite, all classes of | 
water users, industrial, agricultural and domestic are ^ 
likely tp benefit from the fresh water increment provided by 
a desalination facility. But the allocation of the desalted 
water may require negotiations and agreement among several 
industrial, agricultural > military and municipal water 
users . 

In order to increase" the quality of the waters pro- 
duced by desalination, it \s necessary to increase the costs 
of • production. Ye€^ industrial users may require a rela- 
tively low quality product (for cooling), agriculture may. 
need a somewhat higher quality product (for irrigation) , and 
municipal water s\ipplV^' systems are likely to require a high 
quality product for domestic use. How shall these produc- 
tion and allocation decisions be made? How shall the costs 
be distributed?^ The writer suggests that the optimum insti- 
tutional framework in which to make these decisions is a 
combined Statewide^'l^gulatory authority, possessing a 
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complete grasp of the local and Statewide water resources 
situation, and having ^ thorough and sympathetic understand- 
ing of the legitimate needs of industry ,\ agriculture, mili- 
tary and municipal users. ^ ^ » \ ' ^ 

There are two different kinds of costs involved: the 
financial costs of planning, building an4 operating the 

V 

desalination i^cility (to be born by some combination of ^ 
Federal, State, municipal and private funding) , and the 
environmental cost to the community. Desalting' irequires 
energy, and one form of waste energy, heat, may be, removed 
from the process. by discharging coolant waters ihto receiv- 
ing waters neaafby. Thermal pollution has a detrimental 
effect on the ecology of the receiving water. The legiti- 
mate interests of swimmer/and fishermen may be adversely 
affected. „ Moreover, the Federal Environmental Protection 
Agency can be expected to enforce increasingly stringeht 
regulations against thermal pollution. 

Desalination produces another kind of undesirable by- 
product: salt. It may be possible to establish a market for 
SOT^ of the mineral by-products of desalination. But it 
will be difficult to dispose of most of the considerable 
quantities of brine produced in desalinati^^ without some & 
envixomnental trade-offs. Federal Environmental Protection 

<> at. 

Authorities will fcte increasingly reluctant to permit the 
discharge of the brine back into the ocean. And municipal 
water supply authorities can be expected to react negatively 
to any plan to dispose of brine b^y digging tunnels and 



TC ' 214 

injecting the unwanted material into the earth. Such a 

) 

practice would probably cause damage to the subterranean 

fresh water \ens. How can the legitimate, but occasionally 
t 

conflicting interests of the Federal government. State gov- 
ernment, municipal governments, industry, agriculture and 
private citizens be reconciled? The best forxam for the 
reconciliation of thei^C^diverse interests is a Statewide 
agency with the authority to regulate water resources, waste 
water d^isposal and environmental quality for the over all 
well-being of the people of- Hawaii. 

1 In order to obtain evaluation of the State Environ- 
mental Protection, Commission proposed in these pages, the 
writer provided the Manager and Chief Engineer of the Board 
of Water Supply, and the Manager and Cl^ief Engineer of the 
Division of Water and, Land Development with a copy of the 
proposal. Mr. Edward Hi,rata of the Board of Water' Supply 
responded favorably to the establishment of a State agency 
'•to administer all programs relating to air, water, solid 
waste and noise pollution. But Mr. Hirata expressed the 
following reservations: 

*^ ^ ... 

1. The 21 member Environmental Pr9tection Commis- 
sion would prove' too unwieldy %to provide ef- 
fective leadership . _ 

2. Authority apd respon'sibility should reside 
with the vchief executive of the Department of 
^Environmental Protection . 
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3* The authority for implementing environmental 
"programs should be granted explicitly to the 
counties. 7 

Mr Robert T. Chuck of the Division of Water and Land 
Development, Department of Land and Natural Resources, ire- 
sponded as follows: 

. The concept of the estiablishment of a State 
Environmental Protection Agency that would coordi- 
nate and control water resources, waste water dis- 
posal, pollution control activities, and State-wi'de 
research in these efforts, I think, is a good idea. 
In my ;associa.tion with many mainland organizations 
in the field of water resources, I have found more 
and more a trend towards combining water quantity 
- with water qualitjj;^ (i.e., that of placing undergone 
administrative umbrella water resources, waste water 
disposal, and- pollution control activities). I felt . 
that eventually Hawaii would, ^ the right time, 
^ combine its activities in these fields. 8 

Mr. Chuck's chi^f reservation involved thjje size pfVthe 

membership of th@ Commission: ' 

' fl . . ■ 

The Commission setup of Having 21 members seems 
a little too bulky even though there w^ill be only 9 " 
voting members. I know that^you have addressed 
yourself to this problem'^in your paper and have 
explained why you are proposing this wide represen- ci- 
tation. But experience has shown that if such 
boards and/or commissions are too large, they become 
cumbersome and when members have no vote they lose ^ 
interest arid the^board sometimes becomes ineffec- 
tive. 9 ^ ^ 



7 

'Edward Y. Hirata, letter to the writer on the subject 
of the proposed State Environmental Protectron Commission, 
February 6/ 1975. ~ ' 

^Roi^ert T., Chuck, -letter to the writer on the subj-fect 
of the proposed State Environmental Protection Commission, 
February 26, 1975. 

9lbid. . ^ 
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In November, 1974, the writer requested information. 

from Mr. Brevard Crihfield, Executive Director of the Coun- 

ciX of State Governments, on the status of combined water 

resources and environmental protection agencies nationwide. 

Mr. Crihf ield.'informed the writer' that the Council of State 

Govermnerttg is conducting research in the same field, and 

provi'^ded a list of eight states believed likely to have a 

combined authority. A questionnaire v^as devised and mailed 

to the appropriate agency in each of the eight states. At ^ 

this writing, six of the state agehcies have responded to 

the questionnaire: , • 

Georgia, Department of Environmental Protectioi^, 

Illinois, Environmental Protection Agency, 

New Hampshire, Water Supply and Pollution Control 
Commission, „ * 

Ohio, Environmental Protection Agency, 
* Pennsylvania, Department of Environmental Resources, 

^outh Dakota, Department of Environmental Protection, 
gince a field of only eight agencies was surveyed, 
conc^lusive results were not expected. The survey was simply 
a preliminary means of obtaining information C3|n the 'practi- 
cal advantages (or lack of advantages) of State Environmen- 

/- 

tal Protection, . Agencies . Virtually every research effort 
uncovers a certain amount of ambiguous information, and the 
information gathered from this questionnaire was nqt an 
exception. For example, the Illinois Environmental Protec- ' 
tion Agency does not consider itself a combined agency, 

a 

9^- •■ 



■ • ;'/ ■ ■ ■ , 

although Chapter 111% of the Illinois Annotated Statutes^ 
establishes the Agency, and a Pollution Control Board, and 

states as foll6ws: ' 

♦ ■ ■ < 

It is necessary to establish a state-wide pro- 
gram for environmental protection and to cooperate 
\ fully with other States And with the -United States / 

\ in p±otecting the environment; . . . ^ir, water and/ 

^ other resource pollution, public , water supply^, solild 

/waste .disjio^l, noise and other environmental proiD- 
\ lejns ar^ closely inter-related and must be dealt 

\ with as a unified whole in order to safeguard the 

environmeht .... 10 

. , In the cases of the combined agencies serving Pennsyl- 

vania and South Dakota, officials are awaiting the imp^lemen- 
^ tation of existing legislation. In New Hampshire, 

^ additional regulatory authority is under discussion, but has 
not yet been submitted to the Legislature . • ,!rfiis situation 
« is understandable because these States and others are in 

* 

the process of responding to the provisions of the Federal 

« Water Pollution Control Act of 1972 which encour^ges.a jjni- 

. - . ■ * • \ 

fied response , to water resource management, waste wa,ter 

II . . disposal and environmental pro tect ion. 



The 



results of ,jthe questionnaire are ak follows: 



Question 1:* Does. your agency have regulatory 
authority over ground water? 



-^^Illinois, Annotated Statutes , Chapter III^. Section 
1002 through 1013. ~T 

'■'-■'"Based on a reading of documents, provided by the six 
agencies responding to the survey, the writer believes that 
Pennsylvania^ is emerging a^ the leader in the * environmental 
protection field. ^ 
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^Replies: AH agencies answered affirmatively " 

except South Dakota, which is await- 
ing the implementation of existing 
. ^legislation,- and Illinois, which has 
regulatory authority only in emer- 
• * . gency situations. 



Qu^'tion 2: Does your agency *^have responsibility 
fox enforcing t^e provisions of the 
• Federal Water Pollution rControl Act 
(PL 92r500.)? 

Replies: All af f i^jnative , with Pennsylvania 

expecting implementation in Maifch, 
1975, . * ' 

Question 3: Does your agency'^'^Jminifai^^^the . 

National PollutantVDischarge Elimi- 
^ nation System' (NPDE§j__ permit system? 

Replied: Georgia, New Hampshire and Ohio 

replied affirmatively. Pennsylvania 
and Illinois are awaiting implemen- 
tatipn. South Dakota has elected 
hot to participate in the optional 
NPDES permit system established by 
the Federal Water Po^-lution Control 
Act. 




Question 4: Does your agency particdpate in | the 
State Continuing Planninsg Process 
described in Pz 92-500? 

Replies: All dff irmative , with Illinois ex- 

pecting , implementation. 

Questj.6n 5: Has the <=*xistence of a ^combined reg- 
ulatory age^ncy contributed to effec- 
^ tive enforcejnent of PL 92-500? 

Replies: New Hampshire, Ohio and South Dakota 

replied affirmatively. Pennsylvania 
is anticipating affirmative results . 
» Georgia and Illinois replied nega- 



tively . 



Af /irmative : 4 
Negative : 2 



Question 6: Has the existence of a combined regu- 
latory agency in your State contrib- 
uted >to the c?ooi:dination of water 
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Replies : 



resource/waste water planning and 
project development? 

All affirmative except Illinois. 



Questior^7: 



Replies : 



Question 8: 



Replies : 



Question 9: 



Replies : 



"^Question 10 



Affirmative: 5 
\ Negative : ' 1 

Has the existence of a combined reg- 
ulatory agency helped municipalities 
in your State obtain Federal funding 
for sewage treatment plants under 
PL 92-500? * . 

Ohio and Pennsylvania replied affirm- 
atively. Georgia and Illinois re- 
plied negatively. New Hampshire and 
South Dakota did not ei^press an 
opinion. 

Affirmative; 2 
Negative: 2 
No Opinion: 2 

In view of your experience, is it 
preferable to lodge the regulation 
of water resources, waste water dis- 
posal and environmental protection 
in $. single State agency, or in 
separate agencies? 

Ohio, Pennsylvania and South Dakota 
replied in favor of a combined 
agency^. New Hampshire and Illinois . 
replied in favor jot Separate agen- 
cies. Georgia's reply was ambiguous. 

For single agency: 3 
For separate ag^^R^ies: -2 
Uncertain: ' 1 

In general, how would you describe 
your agency's relations with munici- 
palities? 

.All affirmative in varying degrees. 
Replies stressed interdependence and 
cooperative, ^constructive relation- 
ships. 

What do you see as the major chal- 
lenge (s) facing your agency^in the 
next several years? 



^Replies : 

J 
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Four of the si^ agencies cited the 
need to improve water guality (espe- 
cially the quality of drinking • 
water) as a major challenge. 

Four of the agencies cited the need 
to obtain the State and Federal 
funding necessary to implement' pro- 
grams and enforce statutes and regu- 
lations. 

Three of the agencies pointed to the 
training of municipal of ficials and 
ope'fators .as a major challenge. The ^ 
respondents expressed concern that 
municipal officials were irisuffi-^ 
ciently aware of their responsibili- 
ties with respect to water resource 
conservation and environmental pro- 
tection. 



Although the survey did not yield conclusive results, 
it succeeded in providing inf ormation^tm a subject about 
which very little is known: the practical (not simply theo- 
retical) advantages of State En<rironmental Protection Agen- 
cies. Little is known on the aubject'^becau^ such agencies 
have come into existence only recently as certain States 
have responded to the passage of Federal environmental leg- 
islation during the past few years. 

The survey was successful in- another^ respect: the 
letters accompanying the. questionnaires and "^fee^ letters 
accompanying the replies opened communication between the 
Hoaoflalu Board of Water Supply and water resource managers 
working in combined State agencies on the mainland. The 
following excerpt frop the reply written by Walter A. Lyon, 
Director of the Bureau of Water Quality Management, 

f ^ ' . 0 ^ 
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Pennsylvania Department of Environmental Resources is an 
example: 

Since we seem to have many common interests in the 
field of harmonizing all aspects of water management 
i|n a single organization, xve v;ould certainly be 
pleased to have .you, or your representatives visit 
us here in Harrisburg. 12 

The writer intends to maintain contact vjfth the Coun- 
cil of State Governments and the -six State Enviroi;MnentaJ./ 
Protection Agencies and request information^ from time to <^ 
time, on the success of their programs. Moreover, the 
writer plans to review the proposals made in this chapter 
concerning the establishment of an Environmental Protection 
Agency for the State of Hawaii. The writer may, for exaitPv 
pie, reconsider the number of members of the proposed Com^ 
mission. 

The writer is convinced of the value of a cbrabined 
State regulatory agency for water resource management, waste 
water* disposal and environmental protection, and intends ,to 
present the proposal described in this chapter (together 
with strong supporting evidence) to the 1976 Session of the 
Hawaii Legislature 'for possible enactment into law. With 
this purpose in mind, the next four chapters are concerned 
with technological means of extending Oahu's Wciter re- 
^ources. , 



^^Walter A. Lyon, letter to the writer on the subject 
of State Environmental Protection Agencies, January 3, 1975. 
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Chapter 7 
DESALINATION 

Four areas of scientific inquiry and te^chnological 
application >^are particularly relevant for Oahu's future 
water supply needs. The desalination of sea water and 
brackish v;ater,-the recycling of v/aste water, resource con- 
servation and energy constitute the four major areas of 
research; and the next four chaptefs of this dissertation 
will' consider each of fehfem. • 

At the present time, there are over 800 desalting 
plants of 25,000 gallons per day capacity, or larger, in ^ 
operation or under canstruction throughout the world. These 
facilities have a combined capacity of about 450 million 
gallons per day. Yet th4;S figure is not so impressive v/hen 
one considers that the Honolulu Board of Water Supply supr 
^plies about 120 million gallons per day to Oahu alone. 
Nonetheless, the application of desalting technology is 
expanding at a rate, that will double, or triple, present 
production by 19 80."^ 

■•■United States Department of the Interior, 1972-1973 
Saline Water Conversion Summary Reporj: (Washington, D.C. : 
Office of Saline Water, 1973), p. ii. 
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The largest desalting facility in the Western Hemi- 

6 

sphere is the T.S mgpd plant at Rosarita Beach, v/hich serves 
the City of Tijuaita-in Baja California. The largest instal- 
lations in the U.S. are the 2.6 mgpd plant serving Ke^ West, 
and. the 1.5 mgpd unit providing v/ater to Siesta" Key, Flor- 
xda. Plants v/ith a capacity of up to 40 mgpd are recognized 
as a practical solution to water supply needs many parts 
of the world. ^ r . 

The purpose of desalination is to improve water qual- 
ity by removing dissolved &alts. Des&lting processes may be 
divided into two broad categories: methods which require 
water to undergo a phase change during the desalina,.tion 
process, and those methods which separate water and salt 
-'molecules within the liguid phase. Phase change methods 



include distillation, either by the multistage flash (MSF) 
process, or by vertical tube evaporation (VTE) > an^ freez- 



1 

ing. In distillation, water must undergo a change in phase 



r 



from liquid to vapor in order to separate it from dissolved 
salts. Water vapor is then condensed back into liquid for 
storage and distributicTn . One characteristic of disti tion 



"^Water Desalting Committee, American Water Works Asso- 
ciation, "A 1972 Overview of Desalting," Journal of American 
Water Works Association (November*, 19?2) , pp. 690-693. 
According to the Desalting Plants Inventory Report No. 4 , 
published by the U.S. Department of the Interior, Office of 
Saline Water in 1973, there are four desalting plants at 
Curacac^, Netherlands Antillies, with a combined capacity of 
8.2 mgpd. The largest of these plants has a capacity of 
3.44 mgpd. The largest desalting plant in the world is 
located in Kuwait. Its capacity is 25.2 mgpd. 
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is the large amount of energy required to vaporize the wa- 
ter. The M^F and VTE processed are designed to recover some 
of ,this thermal energy for f e-use >on incoming water. 

Freezing^ or vacuum -f reeze-vapor compression (VF-VC) 
'is a second phase 'change approach to desalting. ^ This proc- 
ess relies on the f act ^that as v/ater freezes and ice crys- 
tals are formed in solution^^Bssolved salts remain behind! « 
in solution. It becomes poJBible to produce J^tesh wate^ by 
removing the ice crystals from solution and melting them. . 
Freezing has an important advantage oVer distillation in 
that scale formation and corrosibn are much less seridus 
problems in VF-VC than in MSF and VTE. However, with pres-^ 
ent technology, the energy required' to operate the freezing 
process is higher than the energy required for distillation, 
nonetheless, VF-VC freezing plants with capacities of 
100,000 mgpd are being built, and technological advances in 
several stages of the process indicate a bright future for 
desalination by freezing.^ 

Both phase change processes, distillation and ^free^z- 
ing, are most suitable for the desalting of waters that have 
a high content af dissolved salts, sea water for example. " 
At the present time, brackish .waters can be desalted at less 



^J. M. Duncan and B. J. Garrick, Water Desalting in 
Hawaii (Honolulu, Hawaii: Holmes and Narver, Inc. for State 
of Hawaii, Department of Land and Natural Resources and U.S. 
Department of the Interior, Office of Saline Water, 1974) , 
p. 21. . ' 

4 ' ' 
Ibid., pp. 21, 23. 
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expense by using one of the single phase processes: electro- 

dialysis, reverse osmosis ajnd ion exchange.^ 

- ^ — c i _ f 

Water remains in ^he liquid phase* during the single 
ph^se processes. Thus, at the outset X there is a congider- 
able advantage in ter;ms of energy utilization over distilla- 
tion and freezing. Electrodialysis and reverse osmosis^ two 
processes that depend on the use of semi-permeable mem- 

o 

branes , have been shown to be technically and economically 
feasible for the desalination of brackish waters. Usihg the 
standard measurement of Total Dissolved Solids. (TDS) it is 
possil^le to consider four water ^.efuality levels: 

1. High quality 'potable water: 100 to 250 parts 
TDS per million parts of water. (The drinking 
water provided by the' Honolulu Board of Water 
Supply contains about 100 ppm TDS.) 

2. Minimum Quality potable water: 500 ppm TDS. 

3. Brackish water: 500 to 10,000 ppm TDS.* (These 
are the waters best suited for desalination by 
single phase processes.) 

4. Sea water: about 35,000 ppm TDS. (Distilla- 
tion and freezing, the phase change processes, 
are more suitable for desalting waters with 
high concentrations of TDS.) , 

In electrodialysis, ekectrical energy is used to drive 

dissolved ionized solids through semi-permeable membranes. 

Positive and Negative membrane pairs are arranged in series 

and stacked m various configurations in order to achieve 

^American Water Works Association, Desalting Tech - 
niques for Water Supply Quality Improvement (American Water 
Works Association, Research Foundation, for U.S Department 
of the Interiar, Office of Saline Water, 19|3), p. 55. 



the /desired degree of purity in the product waters. * The two 
major operating maintenance expenses in electrodialysis are 
electric power and membrane replacement. Research ^ef forts 
htave been directed toward ' improving the operating character- 
istics and durability of membranes, and' increasing the over 
all efficiency of the equipment involved in the process.^ . 
Reverse osmosis depends upon the following* process: 

Wien two solutions of different concentrations 
are separated by a semi-permeable membrane, water 
from the 'less concentrated solution diffuses through 
the membrane to the more concentrated solution in an 
effort to equalize the concentrations. This natural 
phenomenon is caj-led osmosis and has been observed 
for thousands of years. Both aniinal an^ plant life 
: are^dependent upon osmos-is for*. fluid transfer from 
cell to cell. During osmosis the volume of the more 
concentrated solution will increase with a resulting 
pressure increase. This pressure is called osmotic 
pressure. if the more concentrated solution is sub- 
jected to a pressure greater than the osmotic pres- , 
sure, water molepules will diffuse through the 
semi-permeable membrane to the less concentrated 
solution. The direction of diffusion is opposite to 
normal. Thus the operation is called reverse osmo- 

SIS . ' 

The feasibility of re^^-erse osmosis as a desalting 

technique depended^ on the^ development and production of a 

membrane withJihe following characteristics: 

1. The membrane must prevent the passage of .prac- 
- ti/cally all of the dissolved salts present at 
the interface between the membrane and the 
water under treatment. 



^ Water Desalting in Hawaii , pp. 23-'26; Desalting 
Techniques for Water Supply Quality Improvement , pp. 56-58 

7 . . 

Desalting. Techniques for Water Supply Quality 

Improvement , p. 61. « 
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2. The membrane must maintain its operating 
efficiency over 16ng periods of time without 
becoming compacted and fouled by scale and 
contaminants. 

c Q 

3. It must be low in cost. 

The research situation with regard to reverse osmosis 
is especially favdrable. Recent advances in membrane tech- 
nology have led the Offige of Saline Waters to conduct ex- 
tensive studies with this process. Reverse osmosis has 
become an established process for desalting brackish waters 
up to 10,000 ppm TDS,' and progress is being made toward 

developing osmotic membranes with the capability of desalt- 
9 

mg sea water. ^ As far as Operating costs -are concerned, ^ 
the major. factor is the electrical power needed for pumping 
the feed waters through 'the modules in which the reverse 
osmosis process takes place. ^ 

In the ion exchange process, the stream of feed waters 
is brought into contact with an exchange material, usually a 
synthetic resin. Undesirable salt ions from the solution 
are Exchanged with acceptable ions from the resin. Ion 
exchange processes are capable of either softening water by 
removing calcium and magnesium ions in favor of sod^^jom ions, 



8 

"Harry A. Faber, Sidney A., Bresler and Graham Walton, 
"Improving Community Water. Supplies with -Desalting Tech- 
nology," Journal of the American Water Works Association 
( No vemb e r, 1972)., pp. 705-710. \ ' 

'^"A 1972 Overview of Desalting," p. 693. 

in ^' * 

•^^ Water Desalting m Hawaii , p. 31. 
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or removing .salts entirely by» replacing salt ions with posi^ 
tive and negative ions that combine 'to make water. Resins 
are normally recycled by regenerating them ^through appro- 
priate chemical treatment. 

Most of the ion exchaaige systems in operation today 
"produce a high quality water for laboratory and industrial 
use. Only limited applications, of the ion exchange process 
have been made as a desalting process for brackish water. 
The chWef reason' why the process has been used so infre- 
quently by ^municipal wat^r supply systems is the high cpst 
of the Chemicals necessary to regenerate the ion exchange 
resins. | Since the amount of regenerants is proportional to 
the amount of dissolved sa'lts removed, ion exchange, is jlim- 
ited to tihe*§demineralization of waters of relatively low 
salinity . \ ^Nevertheless, there are some re;.al advantages, to 
the process: ion exchange is a comparatively simple process, 
capital investments are relatively low, there are fewer 
mechanical difficulties than, with! other desalting tech- 



niques, and as with electrodialysis and reverse osmosis, 
corrosion is only a minor problem. 

As the Honolulu Board of Water Supply considers the 
feasibility of using desalting techniques to improve the 



-'■''■Maurice A.- Lynch, and Milton S. Mintz, "Membrane and 
Ion Exchange Processes-^A Review," Journal of the American 
Water Works Association (November, 1972) , pp. 711-725; Water 
Desalting in Hawaii , pp . 31-33; Desalting Techniques for 
Water Supply Quality Improvement , pp. 59-60. 
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quantity and quality of the water it supplies to its custom- 
ers^ the Board^ should evaluate all five of the major desalt-" 
ing^^processes. Table 1 indicates the complexity of the 
considerations involved iil selecting the most desirable 
process for a given location. 

In December/ 1969, the Honolulu Board of Water Supply 
authorized the firm of Burns and Roe, Inc. to determine the ^ 
feasibility of dual purpQse desaJLting plantsVpn Oahu. The 
dual .pxirpose plant envisioned by )Burns and Roe would be 
located at Kahe Point, Oahu, and be in production by 1991. 
'rtie Hawaiian Electric Company would own and operate the 
power generating facilities. Hawaiian Electric would pro- 
duce power for public consumption and sell steam and power, 
to an adjacent desalting plant owned and operated by the 
Board of Water Supply. ThV year 1991 was chosen as a target 
date because Burns and Roe' ^ssumed that the demanpl for fresh 
water would ^exceed the natural ground water supply in that * 
year. The desalting plant would be of the multi-stage flash 
-•(MSF) type, and it would be designed to dtemineralize sea 
water. ^ 

Burns and Roe examined four possible applications of 




dual purpose desalting plants on Oahu. In the first case, ;a 
nuclear fueled MSF plant with a capacity of .20 mgpd would go 



■'■^Burns and Roe, Inc., Feasibility and Economics of 
Dual Purpose Power-Desalting Plants (Honolulu, Hawaii: Burns 
and Roe, Inc., for the Honolulu Board of Water Supply, 
1971) , pp. 1-4. 
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* TABLE 1 

A COMPARISON OF DESALTING METHODS 



Consideration 



Disfcillatioh (D) 



-^Freezing (F) 



Stage of Development Advanced 



Early 



Design and Construc- 
tion Period 

! ' 

--"Removal Capability 



S^ensitivity to Oper- 
ating* Conditions 

Pretreatment 



1-1/2 to 5 yrs 



High purity 
product 



Low 



Modei^ 



1-1/2 to '5 yrs. 



Separation 
difficult 



Low 



Very little 

1r 



Production Rate 



D.ecre'ase4 by 
scaling 



Constant 



Mechanical* 
Problems 



Corrosion 



Many 



Severe 



Many 
Minimal 



Complexity of 
System 



Energy Demand 



Medium 



50 to 60 
times IX 



Highly complex 

"v 

27 to, 35 
timek IX <i 



Capital Cost 



5 to 6 
times ED 



3 to 4.5 
times ED 



Cost of Ptcduct 
Water 



High: 3 to 
5 times ED 
and RO 



Between ED 
and D 
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Electrodialysis (ED) Reverse Osmosis ^0) ion Exchange (IX) 

' " 1^ " • 

10 yrs. experience 5 yrs . experience Advanced 



1 to 2-1/2 yrs. . 1 to ?^-l/2 yrs. ^ 



1 to 2-1/2 yrs 



Limited to *50% per 
pas.s ^ 



Up to .99,% .per- 
pass, removes 
.:]C)rganics 



.Remove^^ all' 



ions 



igh 



Low 



Low 



Mediiam 



Slight decrease 
with time ^ 



Modest to exten- 
sive 

Decreases with 
. time 



Less than ED 
and RO 

Constant 



Some 



Minimal 



Some 
f 

JMiniiaal 



Very few^; 
Minimal 



Medi'iam ^ 
4 to 6 'times IX 



Low 



10s- to 12 times IX 



Ld^ 



Leasts of all 
methods 



^•east of al3^ 
methods 



1.2 to 1.6 times 
ED 



1.6 to Z times 
ED 



Low 



Low 



Low 
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into operation at Kahe Point in 1991 • In the second case, 

^ , ■' 

fossil fuel would provide the power for a 20 mgpd MSF .plant. 

, / ■ ■ 

Burns and Roe pointed out that since Board of Water Supply 
estimates anticipated an annual increase in the demand for 
water on the order of three milliolfi gallons per day, a 20** 
mgpd facility would have to be built every six and a half 
years. Whether powered by nuclear or fossil fuel, a 20 mgpd 
plant would go into operation in 1991, a second in 1998, and 
a third would follow i.^ 2006. In case three, a 50 mgpd * 
nuclear powered desalting plant would go into production in 
1991. In case four, fossil fuels would provide th^ energy 
for a 50 mgpd faci^lity. The first 50 mgpd plant would be 
'ready to go to. work in 1991, and a second wpuld follow in 
2008 in order to st^y ahead of demand. 

Burns and Roe used computer techniques to estimate the 
cost of waiter produced by each of .the four alternatives as 
follow?: ' ' ' 



Case 1, nuclear powered, 20 mgpd: 
$.85 per 1,000 gallons-. 

Case 2, fossil fuel powered, 20 mgpd: 
.93 per 1,000 gallons. % 

Case 3, nuclear powered, 50 mgpd: 
. .75 per 1, 000 gallons! - 



>Casi|l4, fossil fuel powered, 50 mgpdi 
.J78 per 1,000 gallons.!^ 



^^Ibid., pp. l2-i5. 
■^^Ibid., p. 1 and Exhibit 1. 
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As expected, larger facilities were^ expected to be^ 
more economical than the smaller ones. Somewhat surpris- 
ingly, nuclear power plants were judged significantly more 
economical than conventional power even at 19 71 oil prices. 
Burns and Roe were aware of increasing ^petroleiam prices , and 
pointed out that such increases would contr4,bute to the ^ 
attractiveness of the nuclear alternative . It'^should be 
noted in this ^context that the price of petroleum on the 
world market quadrupled in the eighteen months preceding 
January, 1975. 

i^Although the Burns and Roe report is only four ye^rsr 
old, several factors indicate that the study's usefulness to 
water resource managers and planners will be quite limited. 
Inflated construction co'sts, fuel costs and interest rates 
have made the report's economic forecasts obsolete. A sec- 
ond problem is 'CB'at although the report points toward nu- 
clear fuel as the most economically feasible alternative, * 
there is no discussion of the safety hazards involved in the 
operation of nuclear power plants. Even if the hazards of 
nuclear fission were minimal, there is still the question of 
whether the public would accept a nuclear facility on Oahu. 
Burns and Roe stop short of considering these nuclear- 
related probleras'. Moreover, their jjeport is too limited in 
another important respect: they ignore the potential for 
desalti^a brackish wacter on Oahu, "knd concentrate on the 
much mm^ difficult and costly process of desalting sea 
water. If they had considered the desalting of brackish 
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• water, a wjiole range of lov/er cost alternatives would have 
opened up to them. 

^ . Finally, Burns and Roe rather naively accept the Board 
of Water Supply's projection of a constant annual increase 
of 3 million gallons per day ^n the demand for fresh water 
on Oahu. In January; 1975, v/ith the publication of the 
Second Edition of the 2020 Plan , the Board changes its pro- 
jection from a constant annual increase of 3 million gallons' 
per day to an annual increase of 6 million gallons Rer day. 
The Board expects the demand for fresh water to grow at 
twice the annual rate"* anticipated in 1971. Moireovdr, it is 
unv/ise to expect demand to increase at a constant rate over 
a period of fifty years. There are too many variables in- 
volved to expect such a -long range forecast to be accurate. 
Some of these variables are unanticipated, such as an eco- 
nomic decline (the depression of t:he 19 30's v/as a^ major 
factor ill reducing the demand for^^ water on' Oahu) , and war 
(World War II accelerated demand) . . Other variables may be 
the result of conscious decisions by public policy decision 
makers. For example, the people of Oahu, ^and decision 
makers in public life, may come to the conclusion that the 
quality of life on Oahu, perhaps even tfie economic well- 
being of the Island, require measures designed to limit 
population. If such decisions were made, and if they v/ere 
implemented-^successf ulily , one could reasonab,ly expect some 
levelling of the demand\for fresh water. On the other hand, 
this cbromunity might opt for accelerated gtov/th on Oahu, and 
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that choice would affpct the demand dh Oahu's v/ater re- 
sources. The point is that citizens and public decision 
laalcers have a yery real ability to affect such f lindamental 
coimnunity concerns as vjciter resources and water-supply. 
There is nothing inevitable about a constant annual increase 
in the demand for v/ater at any particular rate. BLirns and * 
Roe should have posed some of these questions in their re-=-, 
port instead of proceeding as if an annual increafse of 
3 mgpd were a foregone conclusion. 

la March, 1973, Manager and Chief Engines^, George 
Yuen, discussed the outlook for desalination at a conference 
on ocean resources. Mr. Yuen cautioned that desalination 
would not be an easy answer to Oahu's future water resources 
problems unless people were willing to pay the high cost of 
desalting: 

^^t the present time water , development costs on 
^ Oah-u are slightly less than 10 cents per thousand -^''^ 
gallons. Based on present day technology, the cost 
of desalting (using fossil fuel) exceeds $1.00 per 
thousand gallons. This does not include the cost of 
large pumping stations and transmissi^bn mains, and 
storage facilities which would be necessary to pump 
this water from sea level to points of use. The 
unit cost figure mentioned does not include the cost 
of land, and that could be an important factor on 
Oahu. Also, the cost of disposal of brine resulting 
from the process is probably not included. 

Mr. T^uen was more optimistic about the possibility of' 

desalting brackish waters on Oahu. He mentioned that the 



-"■^George Yuen, "Water for the Future — Is Desalting the 
Answer?" address to the- Hawaii's Ocean conference. Princess 
Kaiulani Hotel, Honolulu, Hawaii, March 9, 1973 J 
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Board is taking an inventory of ^ackish waters, and that 
current estimates indicate the presence of fifty billiop 
gallons of brackish water in Oahu's natural water storage 
basins. It v/as clear from Mr, Yuen's remarks that the' de- 
salting of sea water had assiuned a lov/ priority in the 
Board's long range plans. He considered the demineraliza- 
tion of bracjcish water, the recycling of waste watet and the 
^treatment o^f impounded wa€er to be morfe^ attractive alterna- 
tives ^or Oahu*s future v/ater supply needs 

r ' 

In June^ 1974, The Department of Land and Natural 
Resc^urces, State of Hawaii^ published a comprehensive report 
by Holmes and Narv^r^ Inc., entitled Walter Desalting in * 
Hawaii^. The Holmes and Narver study has a significant ad- 
vantage over the Burns and Roe study because Holmes and 
Narver begin' with the assumption that it is more economi- 
cally feasible to desalt brackish water than to desalt sea 
water. Holmes and Narver concentrate on the Kihei-Makena 
area of > Maui, and- the Kiholo area of the Big Island as two ^ 
regions where grov7th is anticipated, but water supplies are 
limited, and the desalting of brackish water could be a 
realistic means of meeting water supply needs. Although the 
study does not deal specifically with Oahu, it^ conclusions 
are relevant: 

1. Desalting brackish water, which is abundantly 
available in many areas of Hawaii, is more 

l^Ibid. 
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economically feasible than desalting ocean 
water. • ^ 

**» . 

2. The desalting of brackish v/ater even at top 
priority locatiorrs is less economical than 
transporting existing sources, unless the 
transport distances are very great, or treat- 
ment or impounding coSts are prohibitively ^ 
hifcfh. 

3. The desalting of brackish ground water may be 
an attractive sourcfe of Supply for isolated 
villages or resorts with no fresh x^ater 
resources v^and little potential for growth. 

4. Due to the advances being made ip the technol- 
ogy of ^lectrodialysis and reverse osmosis, 
rapid- increases in power costs and increasing 
equipment aiid construction costs, tl^e final 
selection of a water desalting method should 
be made at a time reasonably close to the need 
for construction and should be based on eco- 
nomic evaluation of alternatives and competi- 
tive bids for the specific conditions re-la ted 
to the sector under consideration. |^ 

Holmes and Narver estimated that electrodialy sis would 

be the least costly method of desalting brackish waters in 

Hawaii. Costs would range from about $.52 per 1,000 gallons 

under near ideal" conditions to $1.67 depending on the fol- 



lowing factors: 



1. Th^ quality of the feed' waters (costs would 
tend toward the lower figure provide^J the feed 
waters are of relatively high quality, 1,0^0 
ppm TDS\ for example) . 

2. The qualify of the product water (it is less 
costly to produce a minimum quality product 
water, 500 ppm TDS, than to produce higher 
quality product waters) . 

3. The size of the desaltia^ plaiit and the per- 
centage capacity at which it is operated 
(lower costs^ are obtained for large plants. 



^^ Water Desalting in Hawaii , pp. 3, 60. 
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over 7 mgpd capacity, operating above 75% of 
capability) .18 



Although the desalination of brackish water of'fers 
somewhat more promise than desalting sea water in Hawaii, 
there may be considerable potential for techniques designed 
to demineralize waste water effluent as part of a water 
recycling process. The following- chapter will consider the 
feasibility of water recycling in Oahu. ^ 



^^Ibid., pp. 59, .60. y 0 



Chapter 8 

■, . . . ■ ^ 

" WATER RECYCLING AND TREATMENT 

/ ' ^ 

Waste xvater has become recognized as a potential water 
resource. This chapter will review v/aste water reclamation 
practices that are potentially^ important for domestic, indus- 
trial and agricultural uses on Oahu. As part of the consid- 
' eration of the domestic applications of water recycling, 
this chapter will consider water- treatment processes, in- 
eluding fluoridation, that are particularly relevant for the 
Hawaiian Islands. 

People use water for drinking, for irrigation, for 
recreation, for ornamental purposes and among other uses, 
for transporting wastes. Watei? that has been used to trans- 
port municipal and industrial wastes is still more than 99% 
water. Its appearance is altered, but its basic structure 
^ is unchanged.^ This water can be recovered and used again. 
The. re-use of the water for the recharge of ground water 
supplies, . for ^irrigation and for industrial use has been 
with us for a good number of years. We can expect to see 
considerably more water re-use by industries and agriculture 



^Paul D. Haney, "Water Reuse for Public Supply," 
Journal of the American Water Works Association (February, 
1969) , pp. 73-78. 
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as waste water becomes more widely recognized as a supple-- 
mentary water source, and as Federal a^nd State anti- J 
pollution regulations become increasingly stringent. The 
coming years will also probably see the acceptance of 
treated waste water as a source of potable water for domes- 
tic supplies. At present/ there is only one coramunjLty in 
the world practicing'^the direct re-use of waste, water for 
public water supplies: Windhoek, South-West Africa.^ - 

There is, however, a considerable amount of indirect 
waste water re-use for domestic supplies occurring in 1:he 
United States. A Federal Water Pollution Control Adminis- 
tration study based on a sample of 155 U.S. cities using 
surface water supplies found that "the range of up-stream 
municipal waste water present' in the source stream during 
low flow is from 0 to over 18 percent, with a median, based 
on population served, of 3.5 percent.,""^ In otl^^jp^ords , 
about one gallon in thirty of the sampled ciAes ' potable 
water supply has passed through the waste water system of an 
upstream 6ommunity. 

The basic function of waste water treatment is to use 
physical, chemical and biological means in order to 



2 

Daniel A. Okun, "Planning for Water Reuse," pp. 617- 

622. ^ ^^^^^^^^^'^ 

3 

L. Koenig, Studies Relating to Market Projections for 
Advanced Waste Treatment (Washington, D.C.: Federal Water 
Pollution Control Administration, 1966) . The'\entire publi- 
cation is relevant in this context^. 
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accelerate natural purifying processes. Treatment is in- 

tended to remove the following pollutants: 

!• Oxygen demanding wastes (the most common 

sources are domestic sewage and food process- 
ing plants) . 

2. Pathogenic organisms. 

3. Biostimulants and plant nutrients. 

4. Synthetic organic chemicals (detergents and 
* * pesticides) , 

5. Inorganic chemicals and cfther mineral sub- 
stances. 

6. Sediments (sand, soil and other minerals) . 

7. Floa tables (grease, fats and oils from domes- 
tic wastes and food processing plants\ . 

8. Thermal and radioactive pollutants, if 
present."^ 

There are throe , categories of waste water treatment 
methods: primary, secondary and advanced- (Note illustra- 
tions following this discussion of treatment methods) . 
Primary treatment is designed to physically remove solid 
material from the waste water. In primary treatment, <j 
screens are used to remove rags-, sticks and other large 
floating objects. Grit chambers and sedimentation tanks 
allow sand and other solids to settle and be removed for 
disposal and further treatment. The effluent itself may be 
chlorinated prior to disposal or further treatment. 



4 

Honolulu Board of 



Water 



^- Supply, "Sewage Treatment 

Plant Operations," Honolulu, 1974. The pages of this report 
are not numbered. (Mimeoc raphed . ) 
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.Secondary treatment is -intended to biologically remove 
organic matter from primary treatment effluent. There are 
two principal methods: trickling filters, and tfrfe activated 
sludge process. In the trickling filte.r methpd, effluent is 
sprayed on a bed of stones several feet high. Bacteria 
collect and multiply on the stones and consume organic 
wastes in the effluent. The biodegraded effluent is col- 
lected, allowed to settle in sedimentation tanks , and may be 
chlorinated for disposal or further treatment. In the^ acti- 
vated, sludge process, waste water, bacteria and air are 
mixed in an aerator. During aeration, bacteria br^ak down 
the organic matter. The effluent proceeds to a sedimenta- 
tion tank, and the settled sludge, which is rich in bacte- 
ria, is returned to the aeration tank to facilitate the ^ 
digestion of sewage. 

Communities occasionally make use of lagoons, stabili- 
zation ponds and oxidation ponds to retaxn sewage in a 
holding area. Oxygen, bacteria, sunlight and algae operate 
symbioticaily to restore waste water to a quality similar to 
secondary treatment. One problem with oxidation ponds is 
that they require a relatively extensive land area. In 
addition, the pond may give off an unpleasant odor. People 
living near^ the oxidation pond at Waipahu, Oahu, complained 
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frequently about the facility until it was upgraded by the 
addition of an aerator.^ 

Advanced Waste treatment methods use combinations of 
physical and chemical techniques such as coagulation- 
sedimentation, adsorption, eleat^dialysi/ and reverse 
osmosis to upgrade water quality and meet stringent Federal 
anti-pollution regulations . In the coagulation- 
sedimentation process, alum, lime or iron sa!lts are added to 
the waste water solution in order to bond with particles in 
the effluent, increa&e their weight, and speed up the set- ■ 
ing process. Adsorption removes refractory organics that 
cause foaming, taste and odor problems. In this process, 
waste water is filtered through activated carbon. A variety 
of undesirable particles adhere to the porous surface of the 
carbon filters; the effluent is purified, and the carbon can 
be regenerated for re-use. Electrodialysis and reverse 
osmosis techniques (described in Chapter 7) may be used to 
remove dissolved salts from the waste water. 

It is possible to combine several treatment methods in 
order to meet water quality requirements. Equipment may be 
placed in series: primary treatment to remove some solids, 

V • 

secondary treatment to remove most of the organic material, 
coagulation- sedimentation to remove -most of the suspended 

Honolulu Board of Water Supply, ''Notes on Waste Water 
Treatment for Public Presentation," Honolulu, 19 74. The 
pages are not numbered. The entire presentation is relevant 
in this context. (Mimeographed.) ^ * 
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solids, carbon adsorption . to eliminate remaining dissolved 
organic material, electrodialysis or reverse osmosis to 

4 

extract dissolved salts, and chlorination to disinfect the 
effluent. In other cases, after primary, and secondary 
treatment, the effluent may be divided into two streams, one. 
to pass through coagulation-sedimentation and adsorption, y 
the other through demineralization . Then the effluent 
streams can be rp-combined when they have reached the de- 
sired level of trea>tment.^ . v 



/ 1 

Illustrations 2 through 7 on the following pages 
depict waste water treatment methods. 

The Federal government has recognized that contempo- 
rary industrial civilization is generating pollutants that 
are not only damaging to receiving waters, but are practi- 
cally overwhelming many of them. Refractory organics, 
nutrients, suspended solids and inorganic salts are placing 
such a burden on the nation's sewerage treatment facilities , 
that primary and secondary treatment «ai*e frequently inade- 
quate to maintain acceptable conditions in receiving water's. 
Since so many of the nation's lakes and streams are sources 
of mxinicipal water supplies, a degradation of, water quality 
in streams and lakes reduces the fitness of the water re- 
sources available to meet munic^ipal 'needs . ^In this context. 



^Ibid, 
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ILLUSTRATION 7 
i 




In .electrodialysis , 
electrical energy is 
used to drive dissolved 
ionized solids through 
semi-permeable mem- 
branes. Positive and 
negative membrane pairs 
are arranged in series . 
and stacked in various 
configurations in order 
to achieve the desired 
degree of purity in the 
product waters. 



EUSCT^OPIAL.Y8I0 



the recycling' of waste water is a means of alleviating both 

7 

the water pollution and ther> water supply problem. 

During the 1960"s, the Federal ^vernment emphasized 

research and development in the water supply ' field. But in 

the last several years the emphasis has shifted to pollution 

control and discharge elimination. Industries are reacting 

to the changing Federal environment by realizing that waste 

discharge limitations will be more important than water 

8 

supply as far as operating costs are concerned. Industries 
are negotiating agreements w^^h municipal sewage treatment 
agencies to use treated waste watef for industrial purposes. 
The industry agrees to purchase treated waste water at less 
cost than potable water, and the municipal agency agrees to 
bring the quality of the waste water up to the standards 
needed by the industry. An important effect of this kind of 
cooperation between industries and public water treatment 

agencies is that such agreements conserve high quality water 

9 ' 

resources for domestic use. 

^Office of Research and Development, U.S. Environmen- 
tal Protection Agency, Evaluation of Treatment for Urban 
Wastewater Reuse (Washington, D.C. : U.S. Environmental 
Protection Agency, 1973), p. 51. . 

p . ^ 

Douglas B. Flett, "Waste, Water Reclamation For 

Industrial Use," address to the- Convention of the California 

Section, American Water Works Association, Sheraton Hotel, 

Honolulu, Hawaii, October 17, 1974. 

^Douglas B. Flett, "Waste Water Re^clamation For 
Industrial Use," American Water Works Association, Califor- 
nia Section News (Summer, 1974), p. 19. 
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In addition to cooperative arrangements with munici-\ 
palities, 'industries are increasing their "in-house" recy- 
cli^ng of used water. In the petroleum industry, a gallon of 
water is recycled an average of 7.6 times; in the meat pack- 
ing industry the recycling ra^o^^i^ 4 .0 , with 3.Q in paper 
manufacturing and 2.6 in the auto industry. When hundreds 
of thousands of gallons of coolant and process waters are . 

r 

involved, recycling cuts operating expenses and enhances 
industry's ability to comply with increasipgly stringent 
Federal and State regulation's limiting the discharge of 
pollutants 

*• * ■ 

The Oahu Sugar Company has pi^acticed a "successive 

use" technique for several years. The Company draws its 
water from privately' owned wells and from the Waiahole Ditch 
that transports water from the Windward side of the Island 
to Waipahu in Leeward Oahu. The Company uses 15 mgpd of 
'this water in three separate industrial operations./ First, 
the water is used in condensers at the Company's power-^ 
plant. Then the same water is piped to the sugar boiling 
operation where it becomes process water. From there, the 
water is transported to the cane* washing operation. Fi- 
nally, the waste water is piped to the Company's fields on ^ 



^^J. Eller, D. L. Ford and E. F. Gloyna, "Water Reuse 
and Recy<SLing in Industry," Journal of the American Water 
Works Association (March, 1970), pp. 149-154. 
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the Waipio Peninsula, where it is used to irrigate sugar- 
cane . 

Nationally, there have been two technological re- 
sponses to the water quality situation at^ the municipal 
level. One response- has been to* use advanced, or tertiary, 
treatment processes (as described in this chapter) to im- 
prove the quality of secondary treatment effluent. The 
second, and most recent response, has been to replace the 
biological processes involved in secondary tr'eatment with 
physical-chemical methods. The reason for replacing conven- 
tional secondary treatment is that biological processes are 
frequently lipset by industrial pollutants. Many industrial 
wastes are toxic to the bacteria that break down raw sewage 
in the SG/conda^y^^pcracess . But the same industrial wastes 
that disrupt biologica]>^m:ocesses can be removed from waste 
water by\ combinations of su^ physical-cshemical techniques" 
as coagulation-sedimentation, \dsorption, electrodialysis 



and revers 
Protection 



osmosis. At the present time, the Environmental 
Agency is heavily committed to developing proc- 
esses and building facilities to cope with unprecedented 
waste wat^r treatment challenges. Twenty-two treatment 
plants are planned, or under construction, that will employ 



^•^Telephone conversation with John T. Humme, Oahu 
Sugar Company, Ltd., February 12, 1975. 




processes developed under the EPA's advanced waste treatment 
program. ♦ 

One of the problems associated with waste waier recy- 
cling is t^at as recycling becomes increasingly accepted, 
and as water is recycled over and over again, there will be 
a build up of residual constituents in the product water • 
Revers^osmosis is one of the few processes that can remove 
such residuals of secondary treatment as dissolved inorganic 
salts, refractory organics, and Viruses from the effluent 
stream.-'"^ A recent study by Georges Belfort of the Hebrew 
University ^f Jerusalem, c^pared the characteristics of 
reverse osmosis as a ' leading advanced treatment process with 
the characteristics of such traditional primary and second- 
ary processes as screening, filtering and biological treat- 
ment, ^ Belfort found that advanced processes are more com- 
plicated and expensive to operate, although their rate of 
treatment is high and (of special interest to Oahu) their 
land utilization is low. Traditional processes have the 
advantages that they use less energy and can tolerate wider 
variatior^ in feed wafers: 



•^ National Environment Research Center, U.S. Environ- 
mental Protection Agency, Annual Report, Environmental 
Research Center, 1974 , pp. 15-17. 

•^■^Gebrges Belfort, "Interfacing Nevg|y Developed 
Technology Within Present Wastewater Tr^aCment Trains," 
Journal of the American Water Works Association (August, 
1974) , pp. 504-505. ' 
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PRIMARY & 

CHARACTERISTIC SECONDARY TREATMENT ADVANCj^ TREATMEN T 

Complexity low / high 

Energy input low / high 

Training of 

labor - ^ t^low / high 

Rate of 

treatment ^ low / high 

Control of ' / ' "'^^ 

process low / , high 

Land area 

requirements hicpn low 
j^Toler'anc^sfor 

* variation j / high low 

Capital Cost / high high 

Operating Cojst y low high^^ 



Althpdgh Belfort has provided a useful comparison of 
the characteristics of the waste water treatment processes', 
it should be kept in mind that advanced treatment is neces- 
sary when the product water is to be used for drinking and 
other uses requiring high water quality. "'"^ 

The American Water Works Association's position on 
waste water re-use is that current scientific knowledge and 
technology are not yet sufficiently advanced to permit the 
direct re-use of treated ^waste water for municipal water 
supplies. .TJi,e Association does approve, however, of the 



^^Ibid., p.' 505. 
^^Ibid. 
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direct re-use of reclaimed waters for a wide variety of 
beneficial uses including industrial cooling, certain Indus-' 
trial processes, irrigation, recreational uses and ground 
water recharge."'"^ * 

Ralph Stone and Company, Inc.., under contract with the 
Office of Water Resources Research, U.S. Department of the 
Interior, conducted a survey of public opinion with respect 
to waste water re-use. One thousand randomly* selected resi- 
dents of ten Southern California communities participated in 
the study. Consumer attitudes ranged from acceptance of 
reclaimed waste water for non-body contact uses> to neutr'^l 
to accepting attitudes toward, body ..dontact uses, and neutral 
.to rejecting attitudes toward direct hytagian consumption. The ^ 



public's strongest objection to waste water, re-use was psy- 
chological repugnance. -The company surveyed water resources 
officials and •industrial managers, and found that their 
attitudes toward waste water re-use are similar to the atti- 
tudes of the general public. Water supply officials tended 

to overestimate the public's rejection of waste water recla- 
17 

mation. : 



American Water Works Association, "Use of Reclaimed 
Wastewaters as 'a Public Water Supply Source," statement 
adopted by the Board of Directors, June 18, 19 71. 

■'■^Ralph Stone and Company, Inc., Wastewater Reclama - 
tion; Socip-Economics , Technology and Public Acceptance (Los 
Angeles, California: Ralph Stone and Company, Inc., 1974). 
The sectic3n on public acceptance of reclaimed water is rele- 
vant in this context. 
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TKe *Board of Water Supply's ppsition on waste water 
re-use is that although the technology exists to render 
reclaimed wast^ water fit for human - corxsumption, it is ad- 
visable to use such water for cooling, irrigation, recrea- 
tion and ground water recharge because of the major 
psychological barriers involved in the domestic use of re- 
claimed waste water. . ' ' 

Reclaimii>g waste water, for either direct or indirect . 
domestic use requires extensive and costly treatment. Main- 
'land water supply agencies^are experiencing rapidly rising 
water treatment co^ts. As "American Water Works Association 
President, Robert B. Hilbert said recently, "The era of 
cheap water is over. Saving the environment is expensive; 

savirig water and making ,it all we want ij^ to be won't be 

1 q ' s 
che^p either."-*-^ " • 

The Honolulu Board of Water Supply has not been 

greatly affected by rising water ^treatment costs. Oahu'^ 

natural ' ground water supplies remaijJi pure. Water treatment 

in the form of chlorination is routinely applied to only the 

sjp^all percentage (less than 5%) of Honolulu's water that is 

derived from surface water sources in Nuuanu Valley. The 

Board of Water Supply constantly monitors the quality of 



to' ' . 

George Yuen, "Water for the Future — Is Desalting the 
Answer?" March 9|^, 1973. 

^^American Water Works Association, "President Hilbert 
Responds to Unsafe Drinking Water Reports," Willing Water 
(December, 1974) , p. 1. 
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Oahu's domestic water. The Board's Microbiological Labora- 
tory examined over 11,000 water samples, and the Chemical 
Laboratory examined over 7,000 samples, in 1973. The bacte- 
rial quality of Oahu's water continues to be excellent, and 
well within the U.S. Public Health ^rvice guidelines estabr 
lished for municipal water. In addition to the routine 
measurement of the saline content in key wells, the Chemical 
Laboratory monitors pesticides and mercury in the water 
supply. To date, no pesticide or mercury contamination- has 
been found in- Oahu's water supply. ' v. ' 

In November, 1974, water treatment: became a matter of 
national concern when the Environmental. Defense Fund^(EDF), 
a public interest group of scientists and lawyers-, reported 1 
the results of studies that show a possible link between"*^ 
cancer and the consumption of Mississippi River water by 
people living in Louisiana. The day after the EDF announce- 
ment, the U.S. Environmental Protection Agency confirmed the 
presence of 66 organic compounds, some of which arre known to 
produce cancer in laboratory animals, in the New Orleans 
municipal jwater supply. ' " 

The problem involves chlorination, t,he same disinf^dt- . 

i 

ant treatment used by^ most water supply agertt?ies in the 
lited States. When water from a polluted source, such, as 



p. 9. 



^^Hoholulu Board of Water Supply, 1973 Annual Report , 



^•^"Drinking Water: Another Source of . Carcinogens?" 
Science, November 29, 1974, pp. 8^9-810. 
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the Mississippi Riyer, is brought into a treatmei>t plant, * 
^chlorine interacts with industrial and agricultural wastes 
io produce 'chemical compounds that have been provven to be ' 
carcinogenic in laboratory e:tpeximents . The* Environmental 
Protection Agency has responded by ordering a nationwide 
study of domestic water supplies. The first phase of the 
study will determirie the concentration, and possible ef- , 
f'ects, of various chemicals in U.S. drinking water systems. 
Preliminary results^ should be rieady by mid-1975. The second 
phase of the EPA^ study will attempt to locate sources of 
contamination and evaluate; techniques for either preventing'^ 
cbntaminatidn, or removing it from' municipal water supplies. 
It is already' known that treatment wit;h activated charcoal 
will remove some pf the potentially dangerous organic com- 
pounds. ' ^ . 

, President Robert B. Hilbert of the American Water 
Works Association responded to the EDF and EPA reports by 
cautioning against overreaction . He pointed out that human 
beings have '^.tolerances which permit the ingestion, over a 
lifetime, of substances that are potentially harmful under 
laboratory conditions. President Hilbert spoke of the folly 
of spending huge sums of^oney to remove what may prove to 
be harmless substances from municipal water supplies. And 
he urged accelerated research to determine whether compounds 



present in water supplies are really harmful to human be- 
ings. 
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If chlofine treatment is found to be harmful to public 
health, thei^ are two other practical alternatives: ozone 
^ treatment, and treatment by ultraviolet light. Both of 
these alternatives are more eixperi^ive than/6hlorination . 

The EDF and EPA disclosures had the additional effect 
of accelerating the passage of the Saf e^JSfinking Waters^^ct. 
The Act, which has been signed Into law by President Ford, 
enables the EPA to set liraits^for chemical contaminants in 
conmiunity water supplies, and establish standards for tech- 
nique^ designed to remove chemical contamination*.^^ At 
preseiit, there are no standards regulating chemical contami- 
nants in municipal water supplies. The U.S. Public Health 
Service has established bacterial limits, but no' limits on 
the kind of substances ^revealed by th? EPA." 

o 

The \f luoridation community water supplies may be 
considered in the context of water -treatment because fluori- 
dation is an accepted treatment .practice in several thousand 
communities in the Uni^ted States and in many foreign cdun- 
tries, including the Soviet Union. Although fluoridation is 



2 3 

"President Hilbert Responds to Unsafe Drinking Water 
Reports'," Willing Water , p. 1. - 

^^Robert B. Dean,' "Toxicity of Wastewater Disinfect- 
ants," News of Environmental , Research ^in >Cint:innati (July 5, 
1974), pp. 1-4. ' ^ ^ ^ 

''.-^"Drinking Water: Another Source of Carcinogens?"; 
"Washington Report," Willing Water (December, 1974), p. 10. 
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a routine matter for water supply professionals, it is not a" 

routine matter for many people in the United States who 

* » 
oppose it for a variety of reasons. The writer gathered \\ 

evidence and read the arguments on both sides of the fluori- 

datioh question, and beca^ne convinced that it is a desirable 

treatment practice for the people of Oahu. ^ 

Fluoridation became an impassioned issue on the Island 

of Hawaii in the November, 1974,^ election caihpaign. / In that 

I ^ 

election, the Big Island's vdters rejected an ordinance 
providing for the fluoridation of the* public water-supply. 
The\ voting was lopsided: * ' • 

For Fluoridation^: 5,401 

Against Fluoridation: 21,724^^ ^ o 
The results of^ the referendum on Hawaii indicate that-' 
thd political climate on Oa.hu may be unfavorable to the ^ 
introduction of fluoridation by the Honolulu Board of Water 
supply . vertheless, the Board of Water Suf^^ply should 
consider fluoridation because the evidence favoring it is 
substantial. , ^ " . . 

.Fluoridation began in several ^^erican cities In 1945. 
Thirty year^ later, the number of communities with fluori- 
dated/arim^ing water has grown to over 5,000; and about 100 
million people in the United States are {Jrinking fluoridated 

^^Honolulu Advertiser , November 6^ 1974, p. A5 . 
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\*/ater every day. ' A recent survey of the water supply 



agencies serving 45 mediurff and large U.S. cities Indicated 

a 

the follov/ing: 

^ Cities providing fluoridation: 28 • . , 

Natural fluorides present in water: ^1 

Cities, including Honolulu, not 

providing fluoridation: 16^^ 9 i 

Locally, the Army began fluoridating the water supply 
systems at Schofield Barradfes and Fort Shafter in 1955, and 
the Navy has been fluoridating the Pearl Harbor supply since 
1958.29 ^ 

The fluoridation of drinking water has been found to 
be an effective methad of ^preventing tooth decay, especially 

among young children. 'Fluoridation reduces the incidence of 

./ ' ^ ' ' 

toothy gay up to*^5p percent, ^t has been accepted and 

endorsed by virtually every scientific and health organigza- 
tion in the United States. ; | 



Ervin Bellack, Fluoridation Engineering Manual 
(Washington, D.C. : U.S. Environmental Protection Agency, 
197 2)/, pp.. 2, 3; Honolulu Advertiser , November 2, 19 74, 
p- A4 .-^ - ' ^ ' . 

. '28offic© of Cduncil Services, City and County of 
Honolulu, "A Comparative Study of Forty-five Major U.S. 
Water Supply Agencies , " Honp lulu, 19 74. (Mimeographed.) 

""^Honolulu Board of Water Supply, Fluoridation Report 
(Honolulu: Honolulu Board of Water Supply, November, 1,9 72) , 

p.. 5. ^ ° ^> " . - 

"^^l/.S. Department of f^ealth. Education and Welfare, / 
Fj,uoridation: No Better Heallfh Investment (Washington, D.C. : 
U.S. Government Printing Office, 1970) . The entire pamphlet 
is "relevant in this context. '/ <x ' 
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The follbw&ig statement by Dr, Charles C. Edwards, 
Assistant Secretary for Health, U,S, Department of Health, 
Education and Welfare, summarizes the effectiveness of 
fluoridation: 

• <^ 

Fluoridation is a proven health measure which 
can alleviate one of the Nation's leading health 
piipblems — dental decay. Decades of research, fol- 
lowed by over a quarter-century of practical demon- 
stration, have shown that the adjustment of the 
fluoride content of a water supply^ is a, safe and 
effective means of preventing nearly two out of 
three cavities • 

No other preventive dental health measure can as 
effectively reach all Americans without regard to 
socio-eponomic or educational status. 'Studies have 
shown that costs of dental care for children are^ 
about one-half as much in fluoridated communities as 
in non-fluoridated communities* 

The prevalence and expense of dental decay 
underscore the pressing need to make the benefits of 
f luoridation^available to everyone ,31 
■> * * 

The fluoridation of drinking water" not only benefits 
children, it benefits adults throughout their lives. The ^ 
U.S. Public Health Service has recently released three 
reports concerning an investigation of the dental health of 
adults living in a naturally fluoridated area of Greats- 
Britain. The reports show that the residents have signifi- 
cantly less. tooth decay, fewer missing teeth, and less ne^d 
for' partial dentures than persons the same age living in 
nonf luoridated areas. '■^ Not only does f luorida.tion reduce 



Charles E. Edwards^ U.S. Department of' Health, 
Education /and Welfare Statement on Fluoridation (Washington, 
D.C. : U.si Department of Health, Education aad Welfare , 
July 9, 1973) , pp. 1, .2. 

"^ Public Health Service, U.S. Department of Healith,, 
Education and Welfare, Adult Dental Health Benefits' Fr.om ^ 
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tooth'<3ecay dramatically, the drinking of fluoridated, v/ater 

throughout life helps to prevent osteoporosis (a deteriora- 

« 

tion of bone structure common ^mong older people) . Studies 
by the American Medical Association shov/ that people drink- 
ing fluoridated v/ater all of their lives have a signifi- 
cantly lovjer incidence of arteriosclerosis (hardening of the 
arteries) . 

The National Academy of Sciences has recognized fluo- 
ride as an essential Mineral Nutrient: ; '^^J p- 

Fluoride is present in small but widely varying 
concentratipns in practically all soils, water sup-^ 
plies, plants, and animals. It is therefore a con- 
stituent of all normaL diets. Fluoride is, 
incoi^^rated in the structure of the teeth and is 
required for maximal resistance to dental caries. 

It is evident that the daily fluoVide intake in 
many areas of the United States is not sufficient to 
fford optimal protection against dental caries, 
ndardization of water supplies by addition of 
oride to bring the concentration to 1 mg per 
liter has proven to be a safe, economical, and effi- 
cient way to reduce the incidence of tooth decay — a 
very important nutr'itional public health measure in 
^reas^ wh^j::e natural water supplies contain 5ess th^n 
this, amount — — — -^-r— 

Research in areas of the United States where people 

have iived all of their liv^s on water containing 8 parts 

per million fluoride shows no ill effects to health from the 



J^tpan: 



Fluoridation Documented in New American and British Reports 
fBetJhesda, Maryland: U.S. Department of Health, Education 
and Welfare, 1972), pp. 1-4. 



^^Fluoridation Report, ^p. 13. 



^^^National Academy of Sciences, Recommended Diejary • 
Allowances (Washington, D.C.< National ^Academy of Science^, 
1974) , pp. 98, -99. X 



presence of fluoride. A concentration of 8 parts per mil- 



lion fluoride is about ten times higher than tHe concentra 

tion recommended for Hawaii. Nevertheless, the people 

living in these high concentration areas have grown up and 

lived in godd^^health. The following statement by the 
I 

Council of the Society of Toxicology summarizes scientific 

opinion on the safety of fluoridation: 

F^rom a critical review of the voluminous and 
steadily growing literature on the biological effects 
of inorganic fluoride, no evidence has been found of 
an ill effect of water fluoridation in 1 ppm in tem- 
perate climates. In the United States , there are 
over 10 million people drinking naturally fluoridated 
water at near optimal concentrations orc^ higher. 
These waters have been consumed by large numbers of 
people for mafiy years. Therefore, an extraordinary 
and exceptional reliability is conferred ox). the 
safety of water fluoridation because nature in a • 
sense has already made the demonstration in hundreds 
of communities* where the drinking water naturally 
contains fluoride. Under public health authorities., 
the Society of Toxicology ^finds water f luoridatiofl . - " 
to be a safe measure. 

In view of the benefits of fluoridation, and its 

safety, the fluoridation of water supplies is a public 

health care bargain. The results of-a'stu/y published by 

the U.S. Public Health Service in 1968 indicated that the 

average cost o.f fluoridation is $0.1*3 per person, per 



"^^U.S. Department .of He^alth, Education and Welfare^ , 
Fluor idat.lon: Nat«xe^ Way °^ to Prevent T@oth Decay (Washing 
ton, ^D.C;: U.S. Government/ Printing Office, 1972) . The . ^ 
entire pamphlet is relevant. ' ^ ^ ^ 

^^Council of the Society of Toxicology, Water Fluori 
Ration Safety statement , 'October 30, .1968, p.' 1. 
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year. J The Honolulu Board of Water Supply's 1972 Fluorida- 
tion Report estimated the costs of fluoridation as follows: 



Initial expense: ^ $388,000.00'' 

Annual Operating expense: 237,000.00 

Annual cost per capita: ^ 0.43 
Cost per 1,000 gallons: " 0.0063^^ 

The annual per capita cost would ^ higher on Oahu 
than on the mainland primarily because of the number and the 
Island-wide dispersion of Oahu's water sources. Forty-nine 
separate fluoridation installations vJould be necessary to 
provide service, throughout Oahu.^^ " - , ' 

The equipment and^ procedur.es for fluoridating commu- 
nity water supplies present no major difficulties. Water 
treatment plant operators fluoridate water supplies as a 
matter of* routine, and the proceo^ures for monitoring the 
fluoride content of the water are well understood . 

If fluoridation is benefic^l, safe, inexpensive and 
presents no special technical ^problems why was fluoridation 
rejected on the Big Island, and why is it rejected in about 



-^^U.Sv Public Health Service, Better Teeth for Life 



Fluoridation (Washington, D.C.: U.S. Government Print^i 
Offi(^e, 1968) . The entire pamphlet is relevant. 

^" Fluoridation Report , p. 23. 

-39ibid. 

k 

^^Ervin B^llack, "Methods and Materials for Fluoride 
Analysis , " Jou:^nal of the American Water Works Association , 
Vol. 64 (January, 1974), pp. 62-66.- 



^80 



6^ percent of community referehdums on the question? The 

answer is that anti-f luoridatvionists have effectively cre- 

\ 

ated doubts and fears among the voting public. The follow 
ing charges have been made against fluoridation: 

1. Fluoridation is part of an international com- 
munist plot to weaken the people of the United 
States. (The fact is that the Soviet Union 
practices ^extensive fluoridation' of its own 
water supplies.) . ^ ^ 

2. ^fluoridation presents a danger to health. 
(All of the evidene^ indicates that the oppo- 
site is true . ) 

3. Fluorides are poisonous. (Many substances in 
common use are beneficial in ^mall qN^ntities, 
but harmful whexi- used in large concentrations. 
For example, podium chloride is poisonous in 
large amounts, but it benefits the human body 
when used in small quantiti-es as table salt.) 

4. Fluoridation violates the freedom* of individ- 
ual choice. (The following statement byM.egal 
scholar, William EU-^Biftler, reprinted in a 
publication of the American Dental Associa- 
tion, is offered to refute' the contention that 
fluoridation an infringement of individual 
rights: 

^ Accordingly, it may be safely ' concluded * today/ 
that every .argument which tlje ingenuity of the oppo- 
nents of fluoridation has found hSs been heard and 
answered by the couf-ts . It is now a settled princi- 
ple of law that^ a community has the ihherent right 
to fluoridate the' public water supplies. In so 
doing, it is not practicing medicine, engaging in 
socialized mddieine, giving mass medication or vio-: 
lating the pharmaceutical laws. The individual ''s 
rights, which are prpt'ected under the Constitution, 
do not extend to prevent public programs of this 
kind. Iri view of this unanimity and comprehensive- 
ness of judicial opinion, it is unlikely that' there 



^ 268 

vvilL be any decisions in the future adverse to 
fluoridation of public water supplies .) 

All four of the above charges against fluoridation 
surfaced during the weeks preceding the referendum on the 
Island of Hawaii. Anti-f luoridationists formed ari unusual 
coalition: strongly liberal natural foods advocates joined 
staunchly conservative defenders of the freedom of individ- 
ual choice in their opposition to fluoridation. William H. 
Butler's remarks about the unanimity of judicial opinion 
notwithstanding, former jurist. Nelson K. Doi,.now Lieuten- 
ant Governor of Hawaii, opposed fluoridation on legal 
grounds. Of twenty general election candidates expressing 
an opinion on the issue, ohly three advocated the fluorida- 
tion of the water supply. Moreover, anti-f luoridationists 
took advantage of the recent drought in* Haw^iTby maintain- 
ing that money to fluoridate water would be better spent on 

\ ■ ' * 

developing mor'e water resources.^** . ^ 

. Supporters of the fluoridation proposal included prac- 
tically all of the Island's doctors and dentists, the pplit-^ 
ically 'potent International Longshoreman's and Warehouseman's 
Union (ILWU) , Local 142, the popl ar former Mayor of Hawaii, 
^hunichi Kimura, and County C^Hfilman ^kuo Hisaoka, who won 



"^^Araerican Dental Association, AhsweTB^to Criticism^s 
of Fluoridation , (Chicago, Illinois: American Dental Associa- 
tion), pp. 3-12. . . ' . 

^^Honolulu Adveirtiser, November 2, 1974, p. A4. 



reelectioiy despite the fact that the fluoridation proposal 
was resojandingly defeated. . 

Ttle basic factor in the defeat of fluoridation on 
Hawaii in 1974 was tlnat anti-f luoridationists "were more 
effective in communicating their sid4 q.£ tfie issue to. the 
electorate. Unfortunately, many voters were unable^ or 
unwilling, to make a valid judgment based on the scientific 
facts. on fluoridation. I^ order tb gain, public support for 

fluoridation, water supply officials should take a leading 

• - ,. \j _ 

rolf in providing the public with factual information on the 
nefits and .safety of fluoridation. • Water supply managers 

should convince the public that they h^ve the expertise to 

'44 » 
administer an effective fluoridation program^. 

✓ 

The legislative history of fluoridation in the Stdte 
of ^awaii amounts to a series "of false starts. , In 1955, the 
Territorial Legislature passed a bill authorizing communi- 
ties to fluoridate their w^ter supplies • But Governor 
Samuel King pocket-vetoed the measure on the grounds that 
the- public needed mor.e time to Ibecome informeci aboiiit the ^ 
iasue. Fliioridation Rills were 'brought before- the State 



"^"^ Answers tb' Criticisms oF. Fluoridation , pi 12; 
Virginia H. Knauer, Address, of the Special Assistant to, the 
Presid^t For Consume^ Affairs to .the American Water Works. 

Association, Boston, Massach.usetts , JuH^ 18,^ 1974. 

«■ • ' . ' ■ .1. ' ^ 



Legislature in 1967, 1968 an4 1969, but were not acted 
45 

upon. 

The Citizens Committee for Fluoridation was formed in 
1963 arid requested the City Council to consider the fluori- 
dation question. After lengthy discussion, the Council 
voted 6-3 to defer the question for an indefinite period. 

4 

Three years later ,p the Council passed a fluoridation measure 
by a 5-4 vote, but Mayor Blaisdell vetoed the. measure, and 
the Council was not able to override his veto.^^' 

At the present time, ,the Honolulu Board of Water 
Supply is bound by two legal opinions issued by the Corpora- 
tion Counsel in 1963, These opinions state that the City 
Council has the authority to require the fluoridation of 
Oahu's water supply, and that the Board of Water Supply 'may; 

not authorize fluoridation without the approval of the -City 

« 

. , 47 

Council. . . . ' 

The Board has maintained a neutral position during the 
two decades of controversy over fluoridation. The Board's 
present position was stated in a leaflet distributed to the 
public in 1955: 

The attitude of the Board .of Water Supply con- 
tinues to bfe substantially as follows: We are seri- 
ously considering fluoridation and shall favor the 
addition of fluoride to the Honolulu water supply 
when and if (a) it is reasonably certain that the 



^^Fluoridation Report, p. 6. 



46ibid. • ' ' 



47 



Ibid., p. 8 
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desired results, ;'wi 11 h6 accomplished without any 
harmful effects,"Mb) it is the wish of a majority of 
our consumers that ''fctie- f Iworide content of their 
water supply be so ad'j-iisted, even recognizing that, 
eventua^y in one way 6lt< another, they will have to 
pay for it, and (c) the Board is satisfied that it 
has the legal right to add. fluoride to the water 
whic]^ it .furnishes to its consumers. 

Twenty years have elapsed since the Board established 

the above position. It is the opinion of the writer that 

this position should be updated and include a clear .state- 



ment in favor of the fluoridation of Oahu's water supply. 
As\^o' point (a) above, the scientific evidence is clear that 
fluoridation' is safe and effective. .As to point (b) , the 
writer believes that the^ Board should take the initiative in 
informing the pyblic of the benefits, safety and feasibility 
'of fluoridating Oahu's water- supply. As to point (c) , the 
Board has the right to fluoridate Oahu's water supply pro- 
vided that fluoridation is^ authorized by the City Council. 

For morp than .two decades the fluoridation controversy 
has boiled and cooled, but there have been rib positive 
resu»:s.. In view of the- public benefit to be^ gained from , 

0 

fluoridation, the Board should consider abandoning its long- 
held neutral pos-ition and become. ./n ad^Xocate of th^ fluori- 
dation of Oahu' s water supply . X 

Fluoridation should be kept in perspective. -It is 
simply one of many effective and widely accepted water 

treatment practices. P^rt of the problem involved in 

■> ■ ^ 

^^ Fluoridation Report , p.. 9; Sixteenth Biennial 
Report , p . 3 3 . - ^ , ^ 
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gaining acceptance for fluoridation on Oahu lies in the fact 
that our natural" ground w^ater^ supplies are exceptionally 
pur^ and, as a general rule , . require no treatment at all.. 
If waste water recycling with all of the accompanying water 
treatment processes becomes a reality on Oahu, one would 
expect the climate of Opinion toward fluoridation to became 
more favorable. . ^ ' 

In a recent address to the Conference of Hawaiian 
Sugar Tecttaologists , Manager and Chief Engineer, Edward 
Hira*ta, staged that the first supplementary water resource 
'(beyond our natural ground water supplies) will probably be 
the recycling of treated waste water for irrigation^ The 
following figures indicate ave'rage daily consmptign* by 
water users on Oahu: * ' 



(millions of gallons per day) 

Agriculture: 2 26 

Board of ^ater Supply: . 122 

Military: ^ '34 

Private^S^stems including / 

^Tndustry: / 19 

Total consumption: ^ * 401^^ 



Oahu's agricultural interests use over one half o^ the 
water that is drawn from the natural underground i^upplies. 
If major agricultural water users would accept treated waste 



^^Edwar^ Hirata, "Technical and Environmental Aspects 
of Using Municipal Sewage for Sugarcane Irrigation^ address 
to the Conference of Hav^^iian Sugar Technologists, Honolulu, 
Hawaii, Ilikai Hotel, November 13, 1974 .^ 



water* for irrigation , there would be a considerable benefi- 
cial effeqt on the ^natural ground water supplies. aahu-'s 
Sugar Plantations have 'been reluctant to commit themselves 
to accepting treated sewage effluent on a^ major scale. The 
plantatjgons acknowledge that they have been using treated 
effluent from the Wahiawa Sewage Treatment Plant since 1928, 
.'arfd, the Makakilo and Nanakai Sewage Treatment Plants near 
^ Barbers Point also discharge their effluent into sugar irri- 
gation systems. But the quantities of effluent from these 
\three 'plants are very small when compared to the use of 
natura'l ground water for irrigation. 

- If the Board of Water Supply is to achieve 'the trade- 

off of quantities of treated , effluent for high quaiy_ty 

- ' - ? ■ / -^^ ^ 

•potable wa%erL it will have to convince vOahu" s agricultural 
interests thit such an exchange is valuable to the\ community 
and is economically an& technically feasible. As indicated 
in Chapter- 6/ the Board took a^ leading role in opening a 
dialogue with the plantations by calling a meeting of th^ 
Oahu Water Users Associatioili in Aprii;^ 1974. Tl^ Board is . 
attempting to maintain communicatigns wath major water users 
on a contiriuous basis. An active Oahu Water^ Users Associa- 
tion could constitute a forum for discussion leading to 



"Technical and Environmental Aspects af Using Munic- 
ipal SQwage for Sugarcane Irrigation"; interview with 
Richardhw. K. Lum, Honolulu Board of Water Supply / Planning, 
. Resources apd Research Division, January 20, 19 741 
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agreement on the allocation of water resources and, on waste 

CI " 

water* reuse for irrigation. • * 

There are four classes of technical questions to be 

answered before treated waste water can be recycled for 

agricultural use : ■ ■ ^ > . 

L. How would recycling affect the quality of the 
underlying ground water;? ^ 

' 2. How would it ^ft^t sugar yiel4? 

3. How would it affect the existing irrigation 
system? * 

4. How would it affect future , irrigation prac- 
tices?52 

'No water recycling techniques should be implemented 
until it can be demonstrated that recycling will not adr- 
versely affe^ct the quality of the underground water supply*^ 
Effluent from secondary sewage treatment plants contains 
pathogenic viruses and dissolved solids such as nitrogen a/nd 
phosphorus. The question is w'hetjier the soil can filter out 
viruses and dissolved solids before irrigation waters infilr 
trate the basal wat^r supply. In September, 1971/ the \^ 
University of Hawaii's Office of Water Resources Resea;rch 

K- / 

^ began a study that has provided considerable factual mate- 

> 

rial for answering this first question. The purpose of the 
study is described as follows : ^ 



^-^Interview with Edward Hirata, Honolulu Board of 
Water Supply, November 4, 19 74. 

^ ^"Technical and 'fenviroftmental Aspects of Using 
Municipal Sewage for Sugarcane iri^igatiTon . " ^ 



An investigation of recycling sewage effluent by, 
irrigation under Hawaiian conditions is being con- 
ducted in pilot field studie's near Mililani Town in 
central Oahu under the sponsorship of the Board of 
Water $uppl|c and the Division of SeweiTs, City and ' . 
County of Honolulu. The primary objective of the 
project is to determine the feasibility of waste 
water application to the soil and its probable ef- 
fects on the quality of ground water in terms af 
dissolved materials and viruses. |2orollary objec- 
tives are to ascertain its effects on sugar cane 
' yield and grass lands. 

The 'study involves the irrigation of sugar cane with 

secondary e'f fluent frdm the Mililani Sewage Treatment Plant. 

The Mililani site wks chosen because of. the proximity of the 

Planti^ and because* the adjacent sugar cane fields are grown x> 

• . i ■ ' ^ - 

on oxxsol soil, the same type of soil .that supports the 
growth!^ of 90% of the sugar cane under irrigation, on Qahu.^^^ 



The stiidy Erasures the physical^ chemical, bacterial and 
viral :^esults of applying treated effluent to sugar^ cane and 
grassl^yids from November, 1971, to ^the present. Preliminary 
results cor\firm that pathogenic viruses can survive second- 
ary sewage treatment even after chlorination. But (and this 
is the crucial finding) the soils feeing tested are highly 
effective in removing viruses from the applied effluent i.^? 
Measurements of the soils' capacity to filter dissolved 



^ ^-^L. Stephen Lau, 'et al.. Water, Recycling of Sewage . 
Effluent by irrigation: A ^ield Study on Oahu (Honolulu: 
Water Resources ^ Research. Center , November, 1972j , p. y. 

^^GoTdon L. Dugan, et al. ; "Land Disposal of Sewage in 
Hawaii—A Reality?", paper presented to the Conference of 
^the Water Pollution Contr9l' Federatiqn, Denver, Colorado, 
October 6-11, 1974. The entire paper is relevant to a con- 
sideration of thle Mililani study. 
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^^Ibid. ,.!,P- 38. 
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solids- are not entirely complete, bu£ indications are that 
there will be no detrimental effects on the underground 
water supply from the judicious application of secondary 
effluent .for irrigation. 

As for the effect of treated effluent on sugar yield, 
fev7 definite finding^ are available yet. Although nb actual 
v/eighing program has been conducted, the researchers esti- 
mate that the sugar cane receiving treated effluent had sub- 
stantially greater grov^th- than control cane irrigated by 
# 

potable water. This phenomenon may be due to the nutrient 
properties of sgwage effluent. Testing showed "that the' 
quality of the , effluent-grown cane was equivalent to that of 
the control cane.^^ If thesp preliminary findings are con- 
firmed l^y additional research, the results of the Mililani 
study could influence sugar planters to accept ^ secondary * 
effluerit irrigation .for their orops . ' ^ 

As to the question of how recycling would- affect the 
existing irrigation system, it is clear that new^ transmis-. 
sion mains and storage faciljities will have to be built, and . 
they will have to be connectied to present irrigation facili-" 
ties. Most sewage treatment plants ;r including the important 

facility to be built at Honouliuli in the Ewa district, are 

* ' ' ' \ 

located at low elevations. Fortunately, the^ Honouliuli 

• / - _ 

plant and all treatment plants built in compliance with the 

Federal Water Pollution Control Act of 1972, will be 



56lbid.\ p. 24. 
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designed with ^ recycling .capability -Nevertheless , it will 
be necessary to pump treated effluent to higher elevations. 
A transndss ion system will have to be designed and built, 
and energy costs will' have to be anticipated. ;vdequate 
research has not been done on the technological applications 
and costs involved in supplying effluent for irrigation. 
, This area should^ be a ma^or concern for th^ Board of Water 
Supply's Planning, Resources and Research Divisison. Present 
estimates are that^a maximum of .30 mgpd of treated effluent 
could be available for exchange with Oahu's agricultural 
interests.^'' In. view of the increasing^emand on Oahu's 
water resources, and considering that agriculture uses 
226 mgpd, .one might anticipate greater application of r.ecy- 

... V ■ 

cled water for irrigation. I 

A fourth ^ technical question involves the effect of 

. „ 0 

recycling on- future irriga|:ion^ practices . Tha sugar indus- 
try is rapidly converting from' furrow irrigation to drip 

i N ' 

irrigation. Drip irrigation is a syst^ jvhigh feeds water ^ 
to the 'roots of the sugar cane through a network of -^.ssaJJ- 
diameter pol^ejthylene tubes with tiny orif ices . The tubes 
are installed between rows of ^ane, Lnd lie^on'^or near the 

surface of the soil. In^' subsurface irrigation, the tubes 

^ 58 

are installed about- 40 cm beldw' the surface.^ Drip 



^''"Technical and Environmental Aspects of Using Munic- 
ipal SQwage for Sugarcane Irrigation." 

^^Warren Gibson, rfydraulicis , Mechanics and Economics 
of Subsurface and Drip Irrigation of Hawaiian Sugarcane 
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• ■ * • 

irrigation is expe'cted to be a considerable improvement ovet 
furrow irrigation, and .somewhat better 'than sprinkler irri- 
gation. Capital costs involved in drip irrigation will be 
relatively low, operating costs will' be lower thari^with 
Other methods, water will be used more efficiently and sugar 
production is' expected to be higher with drip irrigation. 

The first successful application of drip irrigation 
technology took place at the Kunia agricultural substation 
in 19 70. In 19 73, drij) irrigation was installed on approxi-' 
mately 1, 200 Jiectares of sugar cane (a he<rtare is the metric 
equivalent of 2.471 acres); and the Hawaiiaif Sugar Planters'. 

Association expects that moat of the 48,000 hectares of . 

. . .. < 

sugar-cane under irrigation will eventuall^jg? be irrigated by ^ 

the drip process. ' . ^ 

Warren Gibsbn, Head of the . Engineering Department, 
Hawaiian Sugar Planters' Association, ha^ stated that the 
greatest single problem associated with drip irrigation is 
the plugging of the tiny port holes in the tubing- If sec- 
ondary treated sewage effluent is to* be used in conjunction 

1 

with drip irrigation systems, it seems certain tha4: the 
effluent ^ilj- have to undergo additional treatment to ^move 

(Hawaiian Sugar Planters* Associatio^n : Honolulu, Hawaii). 
The entire pamphlet is relevant in this context. 

' ' ^^Warren Gibsion, letter to the Chairman of the Board 
of Water Supply, October 7,-1974; "HydrauMcs, Mechanics^ and 
Economics of Subsurface and Drip Irrigation of Hawaiian 
Sugarcane." , ^ 

^^Ibid. v >^ 
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pi^rticles v/hich could block the tiny port holes. The 
Hawaiian Sugar Planters ' - Association has ^ia^inched an exten- 
sive research program limed at coping with the problem of ^ . 

moving irrigation water through the drip irrigation^ sj^^tem 

61 * 
to the sugar cane. . 

In the opinion of the writer, the technical problems 

involved in recycling; waste water for irrigation will be 

solved. Agreement will be reached among the public agencies 

and private water users concerned with the allbcationvof * 

'oahu's water resources* The recycling of waste water for 



agricultural purposes will provide a ma jor 'supplement to the 
Island's natural ground water supply. In the more distant 
future, demands "S^ water resources may require Oahu's people 
to accept the recycling of waste water for domestic pur- 
poses. 



'^■"■"Technical and Environmental Aspects of Using Mtin:\yC- 
ipal Se'wage for Sugarcane Irrigation"'; "HydraulicsVv^echan- 
iQ3 and Economics of Subsurface and Drip Irrigation of 
^Hawaiian Sugarcane." ' ^ . . • 



Chapter • 

/■ WATER RESOjjRCE CONSERVATION 

The cbnservation of finite water resources is a vital^ 
»' * ^ 

concern ior an Island society experiencing increasing 

growth. Theere are opportunities for water resource conser- 
vation as rains fall on the land s^nd beqtpme surface waters 
and ground waters^ as water passes'^ through man-made supply 
systems, and as it is used for agr|icultural, industrial and 
domestic purposes / . | 

Watersheds are land areas tha,t eontribute water 
through inf iltyatiQ.n to the underground water supply. Water 
resource'' conservation begins with watershed, management . The 
objectiyes of watershed management are to incre'ase the 
yields of usable water, and decrease runoff, erosion, silta- 
tion and flooding. The challeng^ of watershed management is 
to detain the water from rainfall "so that greater . quantities 

percolate through the soil^nd become available for later 

1 - * ' . 

use as ground: water or streamflow. 



^Robert E* Nelso'n, "Water fo± Hawaii — Mountain Water- 
sheds," address to the Water fo± Hawaii Conference, Honolulu, 
Hawaii, January 31, -^^bruary 1, 1974; CKester Lao, Tantalus - 
cRoundtop Hydrologic Prqblem (Honolulu, Hawaii : Honplulu 
Board of Water Supply, 1571). The entire Report is relevant 
in this context. , . . - 
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Reforestation is a major watershed management prac- 

tic^. For rtiany years the. Forestry Division of the Depart- 

ment of Land and Natural Resourpes, and its predecessi&r , ^%he 
' • . r . ' , ' ■ 

Territorial Department pf Agriculture and Forestry, have 

been carrying out a reforestation program involving the 

planting of millions of trees throughout the Islands. When 

trees are planted in heavy rainfall areas, they help to 

increase the amount of water that infiltrates the earth. 

Research has established Vhat non-forested areas experience 

gre.ater runoff than adjacent, forested areas. But watershed. 

managef'S must be cauti^ous in their ice of tretes and 

ground cover. Some trees and plants exhale cohsiderablev 

amounts of water through transpiration. Under some rainfall 



and soil conditions, the planting of certain vegetation can 

actually result in a net loss of water resources available 

for human use.^. " ^ 

The U.S. fCeological Survey ha^ recognized the ^rotec- 

tion of Oahu's ground water resources from contamination as 

" . ' ^' 

a major water conservation *^oncern. The State Department of 

Land and NaturaJ Resources has established watershed areas 

.for the protection and development -of springs, streams and 

- " *^ 

other" water supply sources. . The protection 6f Oa^hu's water- 
sheds from contamination >ias been a concisrn of the Honolulu 

Boatd of Water Supply for many years.- The. Board works with 

" ■ . ■ ' '•.^"'^ ^ \ \ ' ' ■ * ^ 

^ Water Resources in Hawaii^ pp. 50r56'; ''Water for t 
Hawaii-Mountain Watersheds ^ ^ ^ . ' 



Wardens of the Forestry Divis|.on, Department of Land and 

Natural Resources, to restrict the entry "of unauthorized 

* ~ ' ■ ^* 
persons to^|/atershed areas. Watershed ^trespassers are sub- 

ject to a $500 fine and up'to six ^months imprisonment • 

""■^--.^ ' • ' * ■ 

.The State Land Use Commission is' responsible for 

making major #land use decisions thifoughout ith^ Islands. 

■ » ^ ^ I ' . • * 

There are four land use ^designations 2 urban, rutal , agricul- 
. K « ' / ' A 

ture and conservation- The * conservation* desighatipn is most 

desirable from the water resources standpo/.nt because con-- ^ 

V 

servation lands (Especially forested areas) ^pj;ovide jthe'^est 

^ ^ - . ■• 7 'I 

conditions for the infiltration of rain Water and the re-- 

• ' • /■ ,v 

plenishment of the undergrourtd water .sut>ply- Moredver,, . 
lands classified in one of 'the three other land Aase catego- 
ries.plac^ tv^gher ^^ands. ofi ^the ' Island ' s water resources- 
Richard W. k) Lum^Jiead of t;he Board's Planning Hesg^ui^ces 
and Researq^v Division, has mainta-ined a "long-standing inter— 
est in'l^d use on Oahu. During 1973 and 1974, Mr. Lum led 
the Boa<^d's effort to convir^ce the State Land Use Commission 
to change the' designation of 25,673 acres of land in Lale^ 
Kahuku, Waimea, Wahiawa and WaJ(fc.o from ^agriculture to con- 
servation. Mr. "Lum made the case that additional^ conserva- 
tion lands wijl be needed to of f set^ urbanizatic^ ^and 

— - ■ . • ■ A ■ i . ' 

^Kiyoshi-J,. Takasaki, Hydrologic Conditions Related to 
Sub surf ace-^-and Surface Disposal of Wastes in Hawaii (Wash- 
ington, D.C.: U.S. Geological Survey, 1974), pp. J--4 ; Hono- 
lulu Board of Water Supply, Safeguarding Our Water Supply - 
(Honolulu, ""Hawaii.: Honolulu Board of Water- Supply^^. Pam-^ 
phlet. 



7^ 



' . ■ 283 

♦ ' ■ ■ ■* * ■ ^ - ' - / . ' 

increasing demands on Oahu's water resources.^ But wheji ^he 

Land Use_^ininission made piiblic the results of its five year 

boundary review in December , ^ 1974 , the Board's request was ^ 

disapproved. 

The writer corresponded with the Headquarters qf the 
U.S. Army Engineer Division stationed at Fort Shafter,' ar^d 
*wj.th the Soil Conservation Service (SCS) , U.S. Department of, 
Agiriculture, to \earn the extent of water reso'urce conserva- 
tion activities by these agencies.. The Army Engineers are 
primarily concerned^with the construction of levees, debris 
basins, cAiannel improvements and other flood control meas- 
U3res on certain streams in Oahu. The Soil Conservation 
Service is more directly involved with water resource con- 
servation. tfThe SCS works with fi^irm operators to improve 
theiJ: irrigation systems including drip ^nd sprinkler irri- 
gation.^ The SCS provides technical advice and financial 
assis-feancfe for the construction, of small 'dams., po^ds, pipe-; 
lines ^ and linings for ditches and pondsV The Soil Conser- 
vation iSei^yrce is also involved in flood and erogion control 
throuqh.its watershed conservation programs. The agency has 
completed three watershed conservation programs on Oahu. 
The land treatment program associated with these watersheds 



^Interview with Richard W. K. Xum, Honolulu Board of 
Water Supply, Ja.nuary 20, 1974; Honolulu Advel-tiser , Decem- 
ber 1974, p. A4; Kazu Ha^ash^ida, "Flood and Erosion 
ProiDlems," address to the Water for Hawaii Conference, 
January 31, a9 74. 
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uses techniques designed ^^to^^tain runoff arid increase in- 
filtration in the upper watershed areas.. These measures 
include proper cropping sySjtems, contour farming, pastujje- 
management and reforestation. ^ ^ ^ 

Water resource cons^vation measures may be divided 
into two categories: measures intended to conserve surface 
water, and measures intended to conserve^-g^und water. 

Surface water conservation techniques ^ involve the construe- 
'ft , • , 

tion of d^^fe/ "reservoirs, catchments' and impoundments. ^he 



damming of surface streams has been considered impractical 
on Oahu for a" nuifiber of reasons. Oahu*s streams are flashy 
in nature; they are practically torrential ^after a heavy 
rainfall. Many of the stre^mbeds flow through steep moun- * 
tainous ^eas, and the surrounding soil and substrata are 
generally so porous that waters can' not be effectively 
retained behind ""a dam. However, the damming of streams to 
produce reservoirs may be feasible in certain situations. 
The Division of Water and Land Development, for example, is 
Strongly suppdr'^iing the construction of a dam, reservoir and 



^Wesley E. Peel, Notice of Report on Survey- For Flood 
Control anc^ Allied Purposes, Wailupe Stream, Oahu^ Hawaii ^ 
(U.S. Army Engineer Division, ^Fprt Shafter , Hawaii, Octo- 
ber ^^ 1974); Saku Nakamura, Letter from, the' Acting District 
Conservationist, Soil Conservation Service, to the Chairnxan 
of the Board af Water Supply , /November ^4 , 19e?4; Soil/Conser- 
vation Service, U.S. Department of Agriculture, Small Water - 
shed Projects in Hawaii (Portland, Oregon: Soil Conservation 
Service, 1971); Water Resources in Hawaii , p. 52. 
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supporting facilities' on TKohakohau Stream as part of the ' 

Souti?^.KohXl^ Water Project .on the Island jDf Hawaii . ^ 

'rhe Kohakohau pam is a major water re'source de^elop--^ 

ment project. On a small€!r^ scale, diversic^ dams may, be ^ 

constructed across streams in order to channel stre'am^flows 
-r » > 

^hto tunneis designed to recharge the suBterVaqe^'n ground 
•water supply. As ifidrcated in Chapter 2, the' Honolulu Board 
of/'Water Supply showed cons^idexable interest ia.daimuirig • 
Palolo, Manoa and Nuuanii Streams arid diverting a portion of 
the stream flow for ground water recharge. The Board esti- 
mated that an average of te^ Baillion gallons cff water per 
day could ' be , conserved by diverting stream flow into, th^ 
aquif er rather than letting it. run'unchecTced to tiie sea(. 
The plans f<$r these* d'ams and -tunnels we^re shelved at the 
beginning of World War^II in favor' of. the Halawa Valley 
Project. But as demands on Oahu's water resources increase, 
the Board should reconsider the feasibility of ^iTlplementing 
this series *of significant giroujid water donserv§tiOn meas- ^ 
In addition to the three' streams mentioned khtve, the 



ures 



, Board should investigate the possibility of damming^.ajidr" 
diverting other streams as part of -a comprehensive resource 
conservation program. , - ^ 



^ " ^Department 'of iiand and Natural Resources, Kohakohau 
Jam Engineering Feasibility , pp. i--vi.^ 

* . *. ^ ■ ^ *^ ,^ ^ ' • 

^Chester K. Wentworth/ geology and Ground-Water 
Resources of the konolulu-Peairl -Harbor Area, Oahu, Hawaii 
(Honqlulu," Hawaii: Honolulu' Board of Water Supply, 1951), 

p.. 10 3 i ■ ' ■ 
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• G. T. Hixashimaf o£ ^the U.S. Geological Survey, has. 
^ suggested a system of diversion dams and ^ditches to trails- 

port VAater f roiri sl^eams to, 2:echargea^eas* rn the Pearl 
. ^* ^ ^Harb&r watershed. " 'Hirashima maintains that there is a* great 
deal ye-t to be learned about the potential for ground water 

• • • ^ «^ r - - ' . ' ' ' 

- rechargV on ^ahu: ^ • ' 

. ^ Practical -tests are needed/ to determine the advan- 
• ^ " tages and disadvantages of different types of re- 

' "charge structures, such as -a reservoir or 'basin,, 
large diameter deep 'shafts, deep well^, or combina- 
tions of all these structures , ^ Z' 

, . • TjKe Board of Water Supply's R^eseirvoir .Number 4 in 

Nuuanu yailey is n& longer use4 for dpmestic Vatetr sp^ply. \ 

Since the reservoir has a high* -seeV^ge rate, it ^^ts as a* , 

^ 'ground water ''rech.arging facility. But the recfia^^e from ;^ 

sJ^ral leaky reservoirs in Nuuanu is an incidental Contri-^; 

. . ^ bution to. water conserV^tioin. It falls far short^ of vthe 

|)lanned approach to the research and development of recharge , 
facilities that the Board of Water Supply v5^ill have to 
undertake ih order -to continue, to meet the^needs of Oahu s 

vyrater users. ' - ' 

' Water resources planners are discussing the 'cqincept of 

' . " .building a dam across the West liOch of Pearl Harb^ in-order 
' ' to impound the waiters of Waikele Streaml The Peafl||Iarbor ^ 

Region is bounded to the south by Halaw,^ Valley, to the east 
by the Koplau Mountains to the north by the Wahiawa- 



^^G. T. Hir^i^ima, Availability of Streamflow for 
Recharge of the ^Basal Aquifer dn the Pe,arl Harbor Area, 
(awaii - (Washington, D.C. : U.S. Geological Survey, 1971), 
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''Schofifeld area, and to the West by the Waianae Mountains . 

The Region'^is one of the most extensively developed ground 

water iDasins in the State. There are three, primary sources' 

' ' **■ » 1 

of demand on the ground water supply of the Bearl Harbpr 

Region: agricialtural ijse, urban use and spring dispharge. 

• * y 

The fol^owin^ chart shovs changes in^ the ground water dis- 
charge rate from 1931. to 1965^ - * 



' • ^ / (millions of gallons^per^ Qay) 

1931-32 1964-65 Change 

Agricultural use: ' 1.70 140 -^30 

Urban use: - 10 50 +40 ^ 

Spring Discharge: , 70 ^ 60 -1-0^° 

• -.. . ... . • ■ ^ ^ 

The U*S. Geological Survey estimated that of the 170 

. ■) ' ' . 
mgpd of water usedifor^ irrigation, 40 mgpd would infiltrate 

the earth and recharge the ground water suppl/y. With irri- 
gation down to 145 mgpd in 1965, the amount of water return- 
ing to the basal supply declined by 10 mgpd. Over all, the 
net effect of changes in agricultural and urban use; a/id 

spring discharge, amounted to , an increase of 10 mgpd in 

11 

demand on the Region's ground water supply. 



^Daniel Lum, "Water in the Pear:i Harbor Region," 
address to the Water For Hawaii Conference^ January 31, 
1974. 

■'-°R% H. Dale, Land Use and Its Effect on the Basal 
Water Supply, Pearl Harbor Area, O^hu, Hawaii, 1931-65 
(Washington, D.C. : U.S- Geological Survey, 1967). The 
entire *repoxt is relevant in this context. 

l^Ibid. ^ V ^ 
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The Board of Water Supply's 1973 sturfy of the, hydro - 
logic coqglitions. in -the^'Pearl .Harbor Region indicated that 
^ the decline in agricultural, use noted by the Geological 
Survey 'has leveled off since 1965, and can be expected to 
remadgp fairly constant f o^: the 'remainder of the Twentieth 
Century. The 1973 study confirmed ^he accelerating UrbanV 
us^ trend observed by the^ Geological Survey . John Y.. C. 
Chang of the Board of Water Supply ' s Planning, Resources arid 
Research Di'^ision stated^ in the 1973 study that the gr^uo^ 
water situation in the ^^Pearl. Harbor Region has become <:riti- 
cal: / ^ ^ - ^ 

. The hydrologic balance in the Pearl ^arbpr region is 
unfavorable for continued expansion of ground water 
development over and above what ha^^oeen coinmitted 
'or planned for the immediate future. ' Continued 
expansion, of development could lead to serious prob- 
lems in the area of water quality degrada.tion . Fu'r- 

' ther water development must be at the expense of' 
current users or new sources from other areas must 
be brought in-. 12 , v 

T^e City and Coiinty Department "o^ General Planning has 

projected a population range from about;. 1 , 250 , 000 people to 

as many as 2,000,000 by the year 2000 . The ^Stat'e Department 

* 0' , . ' 

of Planning and Economic Development's projection antici- 

' , O 

i> 

pates a population of 990,000 people on Oahu at the end of 
the century. ' In December ,^ 19 74, the State Land Use Commis- 
sion rezoned 940 acres of Campbell Estate Land at Ewa for 
urban use. The* granting of that rezoning, and the denial of 



^^^,-^2 John Y. ^. Chang, Preliminary Report: A Study of 
West LQCh^>€mpoundm'ent (Honolulu, Hawaii:^ Honolulu Board pf 
Water Supply, November 30, 1973), pp. 1, 4. 
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rezoning applications in Windv/ard Oahu^r has the net effect 

' * ( .13 

of directing ^growl^ toward the Pearl ^Harbor region. 

The "Writer hopes that the Laind Use Commission under- 

^stands th^ consequences of its actions in terms of water 

a. • <^ . 

t^esources. Or^ of n the responsibilities of a State Enyiron- 

• • . t ' , • 

ftiental Protection Commission, as described in Chapter 5, 
wouUd<^ be to inform th^e Land Use Commission about such poten- 
tially serious water resounce situations as exist in the' 
Pearl Harbor region. It seems clear that if substantial 
growth is to occur in the Pea:i;*l Harbor region,, at least one 
of the following alternatives will have to be taken: 

1. Considerable quantities of water will have to 

be imported fro*m water surplus areas* to the ^ 
Pearl Harbo-r region (this costly alternative, 
< involving 'the construction' and operation of 
extensive \ransmission mains and pumping 
facilities, is made pra'5:tically 'mandatory Ipy 
the CommissionVs recent decisions) . 

2. Leakage from the Pearl Harbor springs could^ be 
conti:olled. The sjpring^ discharge apprGoci- 
,mately 4 5 mgpd,| an amount of water equal to 
nearly 40% of the'^amotant supplied daily by the 
jSbard-bf" ^ater Supply. Chester .K. .Wentwqrth, 

1^ advanced a plan in 19 51 for controlling leak- 

age at the Pearl Harbor springs and using 
basal tunnels (as at the Halawa Valley Proj- 
ect) to develop* an amount of high quality 
water equivalent to the amount saved by re- 
pairing the springs. Wentworth wa^ convinced 
of the feasibility" of constructing "cut-off 
structures" at the fape of the major springs 
and joining these structures by a system of 
tunnels from which water could be drawn. ^ 



■^-^Donald Wolbrink,^ "Land — The Pearl Harbor Region,'' 
address' to the Water For .HawaidT Conference, January 31, 
1974; Honolulu Advertiser , December ^1, 1974, p./ A3. 

^^ Geology and Ground-watfer Resources of ^e Honolulu- 
Pearl Harbor Area» Oahu, Itewaii , pp. 103-04. 
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- 3l "Ereated sev/age effluent from the pJ^oposed 
Honouliuli Sewage Treatment , Plant fcould be 
exchanged for quantities of potijj^le water now 
' beinig used for irrigation by ;the Oahu Sugar 
Company (aspects of this alternative were 
discussed in Chapter 8) . 

4. Water impounded at West Loch/ Pearl Harbor, 
>v * ' could be exchanged for potable wa'^er nov; being 

j ^ us6d by the Oahu Sugar Company. 

The Board's policy has been to develop well fields in 

the Pearl Harbor region, that is, to "dig more holes."; In 

vrevj of the overdraught on the region "^s water resources, and 

the prospects for greater demands in the futur^, the Bo^rd 

is going to^have to examine th$ costs* and bene^ts involved 

in each of the above alternatives. The Board took a major 

• step toward evaluating the impoundment alternativej by ^u- 

thorizing its Planning, Resources and Research Di;^ision to 

undertake a study of impoundment at West Loch in 197 3. The 

' study notes "^that Waikele Stre^m^,ji with a mean daily flow -of 

about 30 mgpd, empties into West Loch, as shown in the fol- 

♦ 

-lowing map. ■ • , • 

The study postulated the construction of a 2,700 ft. 
dam to close off the northern half of West Loch. The salt ^ 
water in the reservoir north of the dajn would be pumped out 
and replaced by fresh water flowing in from Waikele Stream. 
In time, the impounded fresh water could be used for sugar 
cane irrigation, and the Oahu Suga^ Company might be per- 
siiacted to give up its rights to an equivalent amount of 
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potable V7ater. ^ It, should be noted in passing H:hat the 
State of Hawaii has certain powers which could very well ^ 
persuade a private entity to enter into a water epcc^ange , 

... . / • 

agreement. • As described in Chapter 2 of this dissertation, 

Hav^aii's Ground Water Ose Lav), Chapter 177 of thS Hav^aii 

Revised Statutes, grartts the Board of l^and and Natural 

Resources the authority to designate ground water areas for 

regulation and control when any of the following conditions 

exist: . ^ 

^1.- The use of ground water exceeds- the rate of 
recharge. ^\ 

^ 2. Ground water levels are declining. p 

3. Chloride content of the water is" increasing to 
a level that reduces the value ^f the use to 
which v>4$:er is being put* 

4. Excessive preventable waste is occurring.. 

5. Any water developments are proposed which, in 
the opinion of the Board, would lead to one of 
the above conditions . 

' Quite clearly, the Pearl Harbor region is a potential* 

candidate for becoming the State's first designated ground 

water area. The existence of Chapter 177 ought to provide 

th^ State's water resource managers with a certain amount of 

leverage in any negotiations with private water users in the 

Pearl Harbor region. 

^ ■ ^V— ' • , ^ 

-'-^ Preliminary Report; A Study, of Wast Lofeh Impound s 

ment , pp"l 11-13 . ^ " ^ 

' ^ . 
f -^^Hawaii^, Revised Statutes , Chapter 177 
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'Questions of negotiations and exchange aside, the 
Board's 1973 study indicated that given the x:haracteristics 
of Waikele Stream and West Loch, construction costs for 
impoundment would be prohibitively high. The cost of build 
ing the impoundment dam' and intake facilities would be in- 
thX^ neighborhood of 20"" to 24 million dollars,^ and this esfi 
mate excludes transmispi'bn mains. Since the project would 

provide only 15 to 20 mgpd of water for irrigation, the 

<i 

study determined that cost factors "render the ent'^^^ (im-^ 

17 

poundment) concept marginal at best."' 

The studys^compared estimated operating costs for the 
impoundment project witft the cosfes estithated ^for producing 
treated .eff-luent fr.o^fn the Honouliuli Sewage Treatment Plant 
and' found that treated effluent could be delivered to the 
cane fields fcyt about one fifth the unit^fcost of impounded 
water. ' 

Although treated affluent emerged from the study as 

.0 

the leading potential source of irrigatiaji water in the 

Pearl Harbor region, the Board began preliminary meetings 

with representatives of the U.S. Navy and Arftiy Engineers in 

^18 

January, 1975, to discuss impounding Pearl Harbor water 

Catchments are another method of conserving surface \ 
waters. Although catchments do not ha^l^e thfe potential £pr 



^"^ Preliminary Report: A Study^of West Loch ^impound - 
ment, pp. 18, 23 and Foreword. » 



■^^Honolulu Board of Water Supply, B,W,S, Weekly News 
Summary , Vol. 3, No. 1 (Honolulu: Honolulu Board of Water 
S.upply, January 17, 1975), p. 4.- 



water resources conservation on'Oahu thaC reservoirs and 
impoundment may have, they can help meet local"" water supply 
needs. There are two generaT types 'of catchments: rooftop 
catchments forMndividual homeS, and ground-level basins ^ ' 
lined with asphalt or oth^^material arid desigi;ied to catch 
and re-^ain rainfall, ^here are several hundred rooftop 
catchments in use on^ the Big Island, especially 'a'long the 
'Kona Coast- There ate also, about eighty roof top catchments 
installed on residences in the Tantalus area of Honolulu^, 
and catchments ca^n, still be found in rural Oahu- ' The expe- 

• <7 

rience on the Big Island is^t^iat catchments are satisfactory 
except when *£here is no rainfall for a period of days. 
•During prolonged droughts, ^ home owners abandon their catch- 
ment systems in favor of 'water from municipal mains when , 
municipal -^water is available. There iis also a potential 
health hazard from the • contamination of these tiny water 
supply systems. . ^ • 

Between 1959 and 1961, the-U,S. ^Geological 'Survey \^ 
experimented with a large rainfall cat.chment basin at 
Waiaha on the Kona Coast, Hawaii. A bulldozer, was used to 
clear an oval shaped rainfall catchment ar^ea 210 feet long 
by 120 feet wide. AfJ:er ^clearing,, the soil was sprayed with 
a sterilant ^ retard plant growth . \Theri the catchment area 
'was sprayed with asphalt to an aveirage thickness of about 
one-half inch. When completed, the ^catchment was capable of 
storing 240,000 gallons of rain water. The purpose of the 
experiment was to xietermine the effect of the passage of 
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time on. the catchment ' efficiency as a water storage basin. 
-Th6 ^experimenters pleasured th©; ratio of runoff to rainfall,^ ^ 

t • • 0 ' V i 

and dptermineid that, 'due to the 'deterioration of the asphalt 

membrane, e'ffic^ency fell^ f rom>a% in 1959 to 78% in 1961.19 

The U.S. Geological Survey estimated' that the cost of 

water developed by the Waiah^ catchment woilild be about $1.30 ^ 

pei: 1,000 gallons. The researchers suggested that this high 

unit cost could be reduced by con'structing a larger catch- 

ment;. area, and by providing better maintenance o£ the as- / 

20 

phalt membrane. 

Asphalt is only one option*' for covering catchment 
areas. Aluminum sheeting, polyethylene, vinyl or other 

plastics could be feasible construction materials. There' 

^ ' ■» » ■ ' 

has been no systematic study of how tjiese materials would 
perform under Hawaiian conditions. One of the problems 
involved in building rainfall catchments on Oahu is tha^i^any 
catchment large enough to yield significant quantities of 
water would be expensive simply from the standpoint of land 
use. the opinion of the writer, the construction of 

catchments on Oahu must -be considered a relatively low pri- 
ority water conservation measure. * 

A discussion of surface water conservation leads in- 
variably to a consideration of ground water cor>servatioii 



l^Salwyn S.|W. Chinn, Water-Supply Potential From' an 
Asphalt-lined Catchment near H'olualoa, Koua, Hawaii (Wash- 
ington, D.C. : U.S. Geological Survey, 1965), pp.. PI/ 2, S,* , ^ 

13, 20. ^ ^ . - : . ' 

^"ibld. , pp. P2%, P24. 
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^ 0 

^simply -because waters are in motion. Waters that begin as 
runoff and stream flow infiltrate the earth to become ground 
waters, and may emerge once again as spririg flow. With 
these properties of water in mind, the writer has already 
considered ground water rech^arge through the "usfe of diver- 
sion dams and infiltration tunnels, and also the use of 
reservoirs for ground water conservation. Ground waters may 
also be 4^charged with treated-^ sewage effluent, ^^h'e use of 
waste water f^r the replenishment of the underground water 
supply has been a standard procedure for se^vera'l California 
communitias for ma^^^^^^rs. The preliminary ^findings of the ^ 

o ... 

Mililani "Study on the use of treated effluent for irrigation 
indicate that there is real potential for ground' wat"§r re- 



charge by 'treated wg3.te water on Oahu tsee Chapter 8) . \ 
There would be many opportunities for innovative engineering^^ 
if waste water were accepted for ground water recharge on 
this Island. 

Proposals to control leakage at the Pearl Harbor 
springs can also be .classified as ground water conservation 
measures because the elimination or control of this leakage * 
would result in an increase in the thickness of the basal 
fresh water lens. Another ground walier conservation tech- 
nique is the sealing or repair of * d^fe^ptive artesian wells, 
fionolulu's municipal waiter supply manage^ carried out a 
major conservation' effort- involving the lobati^on and sealing 



Water Reuse for Public Wateijf Supply." 
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of lost and defective artesian' wells in the late 1920 's- and 
early 1930* s. The Board of Water Supply still regulates the 
coni^txuction and operation of artesian wells / and occasion- 
ally seals them as a wateif conservation measure. The Board 
has published a pamphlet entitled. Rules aj^A Regulations for 
the Protection, Development and Cons^r>>^/ation of Water Re- 
sources , and has made it readily av,aiiable to the public. 
The pamphlet explains the Board's regulatory authority with 
regard to artesiafi wells, waste disposal facilities*, pesti- 
^ide u^", and the protection of" water resources in general. 
In Chapter 8, drip irrigation ,was considered in the 
con^xt of water %eqycling an<^ tr'eatment. Drip irrigation 
may also have considerable potential in terms o'^f water . 
resource conservat;Lon . Agriculture is Oahu's major water 
user, and the irrigation of sugar cane accounts for the- 
largest share of agricultural water use. Djrip irrigation 
provides high water use efficiency. Water is applied di- 

rectly to the soil containing the roots "of the sugar cane 

1 ' \ ' / 

plants. Water does not infiltrate deeply iniyd^tWe soil as 

in furrow irrigation, nor is it subject to wind x^p^^itions 

as with sprinkler irrigation. 

The follo^ng cha^t indicat^es irrigation wat^t effi- 

ciency^ (the ratio between wdter available ^to the roots of 

John T. Hiamm^, "Water Use by Agriculture," address 
to the Water For Hawaii Conference January 31, 1974; John 
W. Hoxie, "What .Happens if Drip Irrigation is Implemented?" 
ad&ress to the Wate^r Fb^ Hawaii Conference^, January 31, 
1974. 
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the plant, and total wa'ter applied) for drip, sprinkler and 

furrow irrigation: ^ 

" ■ • r . ■ 

V 

Drip: 80% ^> 

Sprinkler: 65 to ^75% 

Furrow: 30 to 40% 
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As drip irrigation techniques are perfecte^, the sys- 
tem '-s water efficiency is expe^cted to exceed 85 percent. 
Drip irrigation saves water. ^But the broad application of 
drip Irrigation technology will probably not- cauSe a dra- 
matic change in water resource use oh Oahu. O^ne considera- 
tion is that conventional f^urrow irrigation provides 

significant recharge to the underground water supply - 

' I- 

Depending on soil conditions and geological factors, about 
25 percent of the water applied in furrow .irrig^ion infil- 
trates the substrata and contributes to the basal lens. In 



drip irrigation systems , there is practically no deep infil- 



tration of irrigation water, ^he writer believes that 
trends in land use designatign are a more significant factor 
in water resources eonseryation than changes in irrigation 
practices . . 

There are opportunities for water conservation within 
the Board's own supply system. The Board pumps an average 



^^ Hydrajglics , Mechanics and Economics of Subsurface 
and Drip Irrigation of Hawaiian Sugarcane , p; 2. ^' 

^^Hannibal %avares, "What Water Means /to Alexander & 
Baldwin, Inc.," address to- the Water For Hax^aii Conference, 
January 31, 1974. ^ / 



of 122 mgpd through its distribution system/ But^billing 
records show that approximately 16 n^d o*t this water is^ 
lost/ or unaccounted for. Water may be unaccounted for due 
to the flushing of water mains, fire-fighting, street clean»-^ 
ing, the flushing of. the sewer sj^stem, and because of iDroken 
and' leaking mains. .The Board's percentage of una'ccounted 
for water (13% of total distribution) , is well wiVhin the^^"^ 
^range generally experienced by other major water utiliti'^s. 
Nevertheless, ' Manager dnd Chief Engineer Edward Hirata, has 
been concerned about the quantity of water being lost ' 
tlirough pndetected leaks i^water kains. Hirata author-^ 

:^ed the , Operations Division to conduct a thorough revi^'of 
leak detection techniques and the companies offering leak 
detection services . ' On the basis of this review, Mr. Hirata 
asked the .Board to hire the Hydrotronic Corporation of 
America to investigate and locate leaks in the Board's dis- 
tribation system. The Board appropriated $23,000 for^ir^ 
leak detection service. The Board was motivated by- a desire 
to conserve water resources, and reduce operating expenses. 
It costs the Board approximately $.12 to produce 1,000 gal- 
lons of water. If .the leak detection service could reduce 

Tonaccounted for water by 1 mgpd, the annual savings to the 

25 

Board and its wate'r customers would be about $43,800.- 



25p^^j^^j^g Lee, official correspondence ^"^th Hydro- 
tronic Corporation of America, Pitometer Associates, ^nd 
several municipal water utilities; Edward Hirata, memorandum 
to the members of the Board of Water Supply regarding leak 
detection. Approximate date: August 1, 1974.' 
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-^Thl Hydro tron^c Corporation's leak detection technique 

'■■ : ' ' ' • ' ' * * 

makes use of , ultrasonic sensing eq^uipment to detect and 
magmif^ the sound* of water escaping through ruptured pipe. 
>-^his/f^ighly sophi^ticatecj^ technique is' consistently able ,to 

find leaks as small as 37&4" and^pinpoint thaTir Location 

^ • 26 * ' / -4 

within a gn^e fool; radius. 

' ■ * 
' Under tK^' terms "of ^ydrotronift ' s. contftact wi'th the 

• f-Board, the company agreed to examine what was believed to be, 

the worst SlO miles of the Board's IfSOO mile distribution 

system. In January, 1975, Mr. Hi'r^ta annonnced the results 

o3^ itW^ examination to a meeting of the Hawaii Society of 

"^ro^ssional Jlngineers: Hydrdtronics had located 26 leaks . 

27 

'whiih. were losing about 134,000 gallons of water per day. 
t The writer has examined reports of the results of ^ 
Hy(:irbtronic Corporation's operations in Honolulu, and will 
reMnimend that the Board authorize the firm examine 
another 110 miles of the distribution system. 

/ Another source of unaccounted for water is water used 
'^for the training of fire fighters . Ever since the early y 
\ >i^30's, when Frederick Ohrt was Manager and Chief Engineer, 
"the Board of Water Supply has been trying to retrieve some^ 



^^Hydrotronic Corporation of America, Hydrotronic 
\;(Miami, Florida: Hydrotrpnic Corporation of America). / 
: Pamphlet. • ^ ' 

^^Edward 'Hirata, address to the Hawaii Society of 
"Professional Engineers, Honolulu, Hawaii, January . 28, 197^' 
Robert T. Kagamida, "Hydrotronrc Report" (Honolulu, Hawaii: 
Honolulu Board of Water S^upply^ February 'l2, 1975)- ^ 
(Mimeographed.) , . 
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expense it incurs when it provides water to the Fire 



'department for f ire^f ighting and training. This reimburse- 



ment question ,has never beeia resolved, and the Board has , .'(^ 
been providing "firee water" to the City and County for fire- 
fighting purposes/ The Fire Department uccs about 350,000 
gallons of water per month for training purposes. Each of \ 
the Department's 35 engine companies holds a "wet drill" 
once a month. In September, 1974', the Board received assur- 
ances Jrom the Fire Department that the Department would 
^ look into some method, such as metering, that would accu- 
rately determine the amount of water used for training pur-» 

poses. The measurement of this water is a step toward 

2 8 ' 
accountability and \ft^ater. conservation4 ^ 

* 

For the great majority of Oahu's' people, water re- • 
source*" conservation is not a matter of "watershed management, 
ar * r.echarge , or leak detection; water conservation begins 
ar^ ends in the home. There 'are really two aspects of 

household water .conservation . One aspect involves the con-' • 

•t ■ • 

scio.us'ness, or awareness , of the water user. And the second 

</ ' ^ 
concerns the improvement and the arvailability of water. 



saving devices for the home. The following chart shows how 
^ater .is used in the home on a national basis: 



^^Harry D?. Holt, memorandum to Edward Hirata, subject: 
Jater used for fire tra:^ing, September 16, 19 74. 
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Use Category - Percent 

Toilet flushing • - " ■ _ 27-45 

Bathing . ' * 18-36 
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— . Laundering , . . 18 

Kitcheh ' ^ , . 13 

Lavatory * . , 4 « • 

Utility, , ' ' ^ 2^9 

^ . It is estimal^ed th^^t :Hawaii residents us(6 proportion- 
ately more household water for ^athing and laundering than 
do mainland residents. This is probably due to cultural and 
climatic factors ^ . 

♦ In 1971| the Environmental Protection Agency funded a 
study of devices that promote water conservation in the 
home. One technique involved the recycling of bath water 
for toilet flushing. Le.ss elaborate techniques consisted of 
installing shallow-trap and waiter saving toilets, and flow- 
reducing shower heads. The EPA reported the following 
results: • ' 

■ . - ■* J 

^ ' % Reciuction in Total 

Unit Tested Household Water Use 

"7 — ' — ' — \ ' ^ ^ 

Water recycling'^system 27.0 

Shallow- trap and waiter 
saving toilets ' ^ 3*3 to 8.6 



^^H. , Wallman, "Should We Recycle/Conserve Household 
Water?" Paper presented at the 6th Annual Water Quality 
Symposium, Washington, D.C., April 18-19, 1972. a' 
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Flov7-reducing shower • _ 

hefds 1.0^" 

The researchers conducted a user survey to determine 
the degree of acceptance of the various devices: 



Unit Percentage. •Acc(^ptance 

Water recyclirxg- system ^ . 50-67 

Shalloi^-trap and vjater 
saving toilets . B3-100 * 



Flov7-reducing, si^o^yei: 



Ob 31^ 



heads . ^ 88 

Although the sample in the EPA study was small (only 
eight households) , the results v/ere Encouraging in terms of 
water conservation and public acceptance of conservation 
devices. In 1972 the Washington Suburban Sanitary Commis- 
sion conducted tests of water saving devices in 2/400 homes. 
The flow-reducing fixtures included pressure reducing valves 
which lowered household water pressure-.«^€j:om ^^jbut 60 pouhds 
per square inch (psi) to 50 psi, £low-redticing shower heads 
and toilet inserts. The results of the tests were quite 
positive: household .water use was reduced by 30 percent. 
^The results of the study were convincing enough to influence 
the passage of new plumbing codes requiring reduced-flow 



-^^S. Cohen and H. Wallman, Demonstration of Waste'^i^lQv; 
Reduction from Households , Environmental Protection Agency 
Project 11010 GXJ. ^ \ 

"^-^Harry E. Bostian, "Conserving Water At Plome," News 
of Environmental Research in Cincinnati (Washington, D,C. : 
U.S. Environmental Protection Agency, November 9, 1973), 
ppv 1-4. » * 
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fixtures for nev> construction and remodeling. As part of 
its conservation program, the Washington Suburban Sanitary 
Commission >is -distributing water saving kits containing a ♦ 
» booklet on v/ater saving, dye tablets for tracing toilet tank 
leaks, and plastic bottles to be inserted in toilet flush 
tanks to its customers In suburban Washington, D.C* * 

A recent study by tv/o indepen4ent researchers v/riting 
•in the^ Journal of the .American Water Works Association con- 
cluded that currently available household v/ater saving 
devices permit a reduction of up \o 32 percent, in home water 
use. These writers pointed out that at the present time 
there are fevj incentives for household v/ater conservation. 
But they predicted that &s water costs rise, and as the 

public becomes more concerned with matters of v/ater supply, 

• 3 3 

the incentives to use water saving devices will increase. 

Walter saving devices are only one aspect of household 
water conservation. The otheY component is public awareness 
^of the need for water ::onservation in the home. Oh a broad 
scale, the American people are becoming conscious of the 
finite nature of most resources. This awareness of . 



"^^Washington Suburban Sanitary Commission, F^ynal and 
Comprehensive Report, Cabin John Drainage Basin Water- 
^ Saving, Customer Education and Appliance Test Program 

(Hyattsville , Maryland: Washington Suburban Sanitary Commis- 
sion, February, 1973) ; Washington Suburban Sanitary Cdtamis- 
sion. It's Up To You! A Customer Handbook on Water-Saving 
and W^ste-Water-Reduction (Hyattsville, Maryland: Washin^on 
Suburban Sanitary Commission, 1972) Pamphlet. 

^^Charles W. Howe and William J. Vaughan, "In-House 
Water Savings," Journal of the American Water Works Associa- 
tion' (February, -1972) , pp. 118-121. 
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environmental limits is going to be reflected in the v/ay- 
pepple live; people are going to accept conservation as a 
routine part of their ^ lives. Water resource managers can 
operate within this society-wide context to inform people 
about the vital importance of water, the finite quality of 
water resources, and. the ne^d to practice water conservation 
as a matter of course. This, public information effort can 
proceed at two levels: one level involves general public 
awareness ot the water resources tbey use and the v/ater 
supply systfita that provides them \^ith water. An example is 
the annual "Water Week" program established for the public 
b^the Honolulu Board of Water Supply. The program feature^ 
informational tours of the Board' s Engineering Building and 
t|le underground shaft at flalawa Valley. At a mcjre specific 
level, v/ater supply utilities should provide their customers ^ 
with information about the* need for conserving water in' 
their community, and it should provide them with -specific 
steps to take toward conserving water in their homes. 

In 1973, the Board of Water Supply began a public 
education program entitled, "How to Save Water by Really 
Trying." As part of this program, the Board sent its cus- 
tomers two pamphlets intended to introduce the public to 
household water conservation". The pamphlets offered spe- 

cific suggestions about ho^ to save water in each of j the 

I 

following categories: 

t 

Bathing 
The Toilet 
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Lav/n and Garden Care 
« Car Washing 

Cooking 

Dishwashing 

Garbage Disposal 

The Home Laundry ^ 
The board's household water conservation program was 
aided in February, 1975^ when the first issue of the Hono- 
lulu Newsletter carried advice on water con'servation and six 
relatively simple steps that would contribute to water con- 
servation in the home. The Newsletter is published by the 
Ci^ty and County, and is being distributed initially to 3,000 
opinioi^ leaders in business, governj^^ient gnd education on 
Oahu.-^^. ' ' 

Water resource conservation affects both "the supply 
and the demand sides of the water use equation. Effective 
watershed Ttianagemtint:, ground water recharge, impoundment and 
"leak detection augment the supply of water. Improved irri- 
gation techniques, water recycling and household conserva- 
tion programs help reduce the demand on that finite supply. 
It is not enough to increase 'supfply into the indefinite 



■^^Honolulu^ Board of Water Supply, How to Save Water by 
Really Trying: Part 1 (Honolulu, Hawaii: Honolulu Board of 
Water Supply ,• February , 1973) Honolulu Board of Water Sup- 
ply, How to SEive Water by Really Trying: Part 2 (Honolulu, 
Hawaii: Honolulu Board of Water Supply, April, 1973) . Both 
publications are pamphlets . * 

•^^City and County of Honolulu, . Honolulu Newsletter , 
Vol. 1, No. 1 (Honolulu, Hawaii: City and County of Hono-- 
lulu, February, 1975) , pp. 1-4. 



future. The costs become prohibitive.. If the Board is to, 
continue to supply an- ample quantity of water at ^a reason-- 
able price, the people of Oahu will have to accept ^limits on 
their water requirements. 



Chapter 10 
ENERGY % 

Energy is becoming a rn^ter of vital concern for water 
Supply professionals on the island of Oahu. ^ The Honolulu 
Board of Water Supply requir^s-^the expenditure of a great 
deal of electrical energy in order to provide watelr to the 
people of Oahu. Energy is necessary to raise water froin the 
basal lens and pump over 120 million gallons of water per 
day through the "1/500 miles of water mains that comprise €he 
Board's distribution system. The following , chart shows the 
Board's expenditure (or anticipated expenditure) for energy 
for Fiscal Years 19 73 through 19 75: 



8 V. 



Electric <Power Expense 
^ 19 73: . $1,191,621 

1974: ' 1/353,338 

1975: ^ ' 1,734,330^ 



-"■Honolulu Board 'of Water Supply, 1974-75 Budget (Hono- 
lulu: -Honolulu. Board of Water Supply, May 1974) , p. 81. 
The amount anticipated for F.Y. .19 75 represents an increase 
of 28.15% over the previous year. Barry M. Suyemoto, Water- 
works Controller, reported on March 5, 1975, that the Board 
is 'consuming approximately 5,709,700 Kilowatt hours of 
electricity pey month. . - 
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J ... 
-%cci examination of the Board's 1974-75 Budget shows 

that;' the cost of electrical power is ^by far the costliest 

item in the Operations Division's "Materials, Supplies and 

Services" expendi£ure classification. The Operations Divi- 

sion spends more money on only one other expense item: the 

2 

salaries of its 39 3 employees. 

The Board's second largest energy expense item^s the 



money required to keep the Board's ^eet of 223 trucks, cars 
and other vehicles on the road. The following chart shows 
gasoline expenses (actual or estimated) for F.Y. 1973 
through 1975: 

Gasoline Expense 
\ 

o 

19732 $'61,782 
1974 :' . 77,200 
1975: 78,5.00^ 
The magnitude of the Board,' s electric power costs is 
indicated by the fact that g'^soline to keep the Board's 223 
vehicles in operation costs only about 5% of the amount 
e;xpfetided to meet, the Board's requirements for electrical 
energy-: ^ , \ , . , 

The Board of Water Supply has yet to carry o.u€ a 
detailed study of the relationship between energy (costs and 
availability) and the Board's water^supply capab:^i;ity . The 
writer hopes that this chapter (which will be brguglit i30 the 



0 

ERIC 



^ibid. pp. 81-120 . 

^ 1974-75 Budget , p. 8 3; 1973 Annual Report , p. 3.' 
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attention of the . members of the .Board and the Planning, 
Resources and Research Divis:jj^n) will focus attention on the 
costs and availability of energy on Oahu, 

The remainder 'of this ^chapter will be devoted to three 
aspects of the energy situation: 

1. The national debate ove-r eneorgy policy, 

2. Hawaii's s^earch for alternative feneirgy 
sources . ' ' ^ 

3. Energy and the future of water supply on Oahu. 
Until 197 3, American society had been accustomed for 

many decades to a plentiful supply of inexpensive, energy. 
But in the autumn of 19 7B, the Arab oil producing states 
imposed an embargo on peij:roleum shi^pments to the industrial- 
ized nations of the West. The embargo lasted for five 



mo 



nths, and it precipitated the energy crisis of the winter 



of 1^973-74. During the eighteen month period from July, 
19 73, to January', 19 75, th^ price of petroleum on the world 
market quadrupled to approximately $10.50 for a 44 gallon 
barrel of petroleum.,. Gasoline prices and electricity rates 
practically doubled in the United States during that period. 

To a considerable extent; the oil embargo^ caught the 
United States unprepared. The nation grappled with its' 
energy problems throughout 1974. In January, 19 75, Presi- 
dent Ford announced his energy proposals to Congress and to 
the American people. The purpose of his' program was to make 
tJie United States independent of c3il exporters by 1985. The 
President offered four major proposals: 



1. The construction of 200 major new nuclear 
power plants by 1985. At present, the United 
States has 53\nuclear power plants in opera- 
tion, with another 63 under construction. 

2. The opening of 2 50 maj^Dr r^ew coal mines, and 
« 150 new coal-fired pQwer plants. 

3. The construction of 30 new oil refineries, and 
the building of storage facilities for an 
emergency suppry of 1.3 billion barrels of 
oil. ' ' 

4. t The imposition of a $3. .00 per barrel fee on 

imported oil by April 1, 1975. This measure ' 
^ would force an increase in the price of gaso- 
line. The President views this price increase 
as a conservation measure and an alternative 
•to gasoline rationing.^ .> 

\ ' • 

At this writing. Congress is expected to offer its ^n 

package of energy proposals. There is a good deal of dis- 
satisfaction or/ Capitol Hill with the President's decision 
to impose a $3.00 per barrel surtax orp imported oil. The 
surtax is expected to contribute to inflation at the very 
time when national leaders and economists are trying to • 
bring prices under control. The President's surtax is 
ejected to add $.15 to the .price of each gallon of gaso- 
line, and although the price increase wi(n contribute to ^ 
conservation, ut will impose a heavy burden on the American 

1.-. • * & 

public . . 

The President is calling for the construction of 
•nuclear power plants at an unprecedented rate. ^ Yet there is 
v/idespread concern that nuclear power plants are unsafe, in 



^Gerald Ford, -State of the Union Address, Washington, 
D.C., January 15, 1975, reprinted in the Honolulu Adverti- 



ser , January 16, 1975, pp'. Al, A4 



January, 1975, the Nuclear Regulatory Commission ordered ^le 

shutting down of 23 nuclear facilities after cracks were 

discovered in the* emergency cooling system of a -^reactor 

operated by Commonwealth Edison Company at Morris, llli- 
5 o 

nois. 

The President's proposa^to build one hundred and 

fifty new coal-fired power plants increases utilization of 

* <? ■ 

the nation's most abundant energy resource. But a excision 
to mine and burn more coal is bound to have a detrimental 
effect on the national effort to combat the deterioration of 

air quality. " In effect, the President told Congress in his" 

- I 

State of the Union Message that energy independence must he 
considered a, higher priori.ty than environmental protection. 

The President "s^^proposed $3.00 per barrel surtax on 
imported oil could 'impose a special hardship on the State of 
Hawaii. Nationally; approximately^ 20% of all electricity is 
generated b^ oil, while^ Ha^^ii is almost, entirely dependent 



Hawaii 
Sena to 



on this energy source. Senators Hiram L. Fong and Daniel K. 
Inouye have pledged that they will work for some kind of^ 
exemption for Hawaii if the surtax is adopted by Congress. 
Governor Ariyoshi has dispatched representatives of the 
State's Department 'of Planning arjd Economic Development to • 
Washington to meet with Federal energy officials and point 
out Hawaii's exceptionally vulnerable energy situation. 



^Honolulu S tar-Bulletin , January 30, 1975, p. A7. 
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Over ^9% of the electrical energy sold by the State's 
utilities is derived from tpis burning of petroleum that is 
brought to the Islands on ocean-going tankers. The bprning * 
of bagasse (the fibr^ of sugar cane sta^ksy and hydroelec- 
,tric p6wer together constitute less than one- percent O/f "the 
energy distributed" by utilities throughout the Islands. The 
Island of Oahu is 100% dependent upon seaborne petroleuiti. ^ 

Dur;Lng the energy crisis of the winter of 1973-74 r 
Acting Governor, (now Governor), George Ariyoshi , appointed 
a State/Advisory Task Force pn Enfergy Policy to formulate a 
Statewide response to the energy situation. The Task Force 
developed Gasplarii, an equitable and successful fuel ration- 
ing program,, and other conservation measures. The Task 

Force also established a Committee on* Alternate Energy 

» * . ^ 

Sources for Hawaii to ^examine energy resources that might ^ 

provide Hawaii with , alternatives to seaborne petroleum. The 

78 member Cbmmit^p^ exaudned and* rated ten possible ."fenergy^ 



1. Solid Waste' ^ ^ 

2. Bioconversion. 

3 . Hydroelectric Power . 

4* Wind. , gL 



5* Geothermal Energy. c 



^Robert T. Chuck^ ^feal.. Status Report of the Hydror 
electric Power Tagk Force, Alternate Energy Sources Fo^ 
Hawaii Committee (Honolulu, Hawaii: November, 1974). The 
pages of this report are not numbered. (Mimeographed.) 
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6. Solar Collectors. . " ^ , ^ 

7. Ocean Thermal Energy Conversion. . 

8. Waves, Tides, Ocea;i Currents, Osmosis. 

9. Coal. 

■ / ■ ■ ■ ■ 

10- Nuclear Power.' ^ 

After eight months of extensive review and analysis^ 
involving 78 members of the Committee,, two major conclusions 
emerged as part of a general consensus: 

1. No short-term substitutes for oil can be ; 
introduced to Hawaii that will have a major . 
impact on reducing the State's near ,totaJ 
dependence on seaborne petroleum. This . 
includes iiidigenous natfural energy resources, 

' coalv and nuclear power. Although coal is 

receiving strong support at the national level 
as a substitutei^f or petroleum products, there 
is little likelihood that coal could be intro- 
duced to Hawaii within the next tefi years* in 
sufficient quantities — "either in granular or 
liquified form— to have significant effect von 
^ the State energy supply. 

2. ' There a2:je a number of indigenous renewable 

'^laLural energy resources that show excellent 
potential for meeting a significant percentage 
of Hawaii's future energy needs. The ^ Statue 
should continue with the establishment of pol- 
icy and institutions, including a reasonable * 
level of research and development funding^, to 
. , verify the potential of ^hese natural energy 

resources and to develop those which' prove to 
be technically, environmentally, anci economic 
caliy ^feasible . 8 




^John W. Shupe, "Alternate Energy Sources for Hawaii," 
paper presented to the Committee on Alternate Energy VSources 
fot Hawaii, Honolulu, Hawaii: August 1974 . ^ ^ 

''^Committee on Alternate Energy Spurces for Hawaii, 
"Overview and Recommendation^ " Honolulu, Hawaii: February, 
19 75. The pages of this report are not numbered. (Mimeo- 
graphed.). ^ ^ J 



The Committee summarized its findings with regard to 

each of the ten potential energy resources as follows: 

♦ 

'" ^olid Waste : The use of coitibustible m\micipal refuse • 
as an energy resource has real potential far Hawaii. The 
State produces 650,000 tons of ^coml&stible municipal refuse 
annually (85^of it on Oahu) . Although the fuel for this 
energy resource* is "free," the equipment necessary to con- 
vert municipal solid wastes to useful* energy Requires con-^ 
siderable capital investmeiit. The process has some negati'Ve 
impacts^ on the environment, « but these are thought to be . 
acceptable because the use of ^municipal wastes as an energy 
source diminishes the need for landT fills and other disposal 
systems . 

The City and County of Honolulu, in cooperation with 
Amfac and the Hawaiian Electric Company, is carrying out a 
feasibility study on resource recovery from solid wastes. 

The Committee recommends tha^t this program be continued, and 

9 ► 

that other counties initiate similar stii^ies. 

* • 

Bioconversion : Plant cellulose can b^^ converted to 
liquid or gaseous fuels. Considerable research is being 
carried 'out in the United States on processes designed to 
convert plant fibre into methane and alcohols. 

At the present time, Hawaii's sugar mills are fueled 
almost entirely by bagasse. Although en-ergy from this 

^Committee on Alternate Energy So%irces for Hawaii, 
"Task Force Summaries and Conclusions , " Honolulu, Hawaii: 
February, 1975, pp. 24, 25. . ' 



316 

source is utilized on the p'lantations and is^not sold cbra- 
mercially, it constitutes ,a significant 8% of the Stated 
total energy use. 

The leaves of sugar cane, harvested each year contain 
about 1.8 million tons pf dry inatter. This "cane trash"- is 
usually burned^ in the- field, or "^discarded at mill. 
However, ccine trash has the potential to provide ah addi- 
tional 8% of the State's energy needs.' Th.e first power ^ 
plant to use cane trash as fuel 'is already in operation at 
Pepeekeo on the Island of Hawaii. The plant has the capac- 
,ity to provide one half of one percent of the State's ^pnergy 
needs. ^ The Committee on' Alternate Energy Resources recom- 
mends a detailed review of the economiq and environmental ^- 
ramifications of losing cane trash as a supplementary energy 
"^resource .-'■^ • . . 

Hydroelectric Ppwer: Hydroelectric power is a limited, 

' : ■ 

but readily available energy source of Hawaii-. K% thre pres- 

\ ' - ' 

ent time, hydroelectric .power constitutes 0.-4% of the 

State's commercially generate<? electricalv energy and about 

2% of the "State's total electrical demand when the energy/ 

» 

generated and \;itilized by sugar platitationa is taken in^to 
t. . ' 

/ . 
account. ^ — , 

Hydroelectric energy is potentially capable of provid- 
ing about 6% of the State's total energy needs by the year 



■'■^H. P. Kortschak, "Bioconversionp, " Honolulu, Hawaii 
Hawaiian Sugar Planters' Association, October 30, 1974. 
This report is^in^draft form. >Pages are not numbered. 
(Mimeogl^^hed. ) ^ . . 
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1990. iPor specific islands hydroelectric pox^/er could be* 
quite important. On Kauai, for example, it could supply as 
rtiil^ch as 30% of the electrical pov/er needed by 1990 . 

Hydroelectric power enjoys some major advantages. The 
technology is fully developed and plants could be designed 
and built using available data and specification. In addi- 
tion, hydroelectric plants do not deplete natural energy 
reserves,, and they do not produce any toxic substances that 
might degrade the environment . 

As far as costs are concerned, hydroelectric power xs 
becoming increasingly competitive with power generated f rdm ' 
fossil fuels. As fossil fuels become increasingly scarce, 
hydroelectric power can be expected to* attain an economic 
advantage over fossil fuels. 



The Commit^fee on Alterna,te Energy Sources has recom- 
mended expanded engineering studies on' specif ic sites for 
hydroelectric plants, especially on the Island of Kauai. 
Moreover, the Committee has advised the State to develop 
cost estimates and time schedules for the construction of 
hydroelectric po^er plants. -^-^ 

^ Wind : Wind has excellent potential' for providing a 
significant share of Hawaii •s future energy requirements. 
Qahu is especially favored in this respect because the 
Island has about 50 miles of mountain crests athwart the 
trade winds. The trades blow from the northeast at average 



^•^Committee on Alternate Energy Sources for Hawaii, 
••Task Force Summaries and Conclusions," pp. 28, 29 . 



velocities of from 10 to 15 mil'^ per hour. Since the 
tradSs^are not constant, energy storage facilities v/ill have 
to be used during calm periods and during periods of Kona 
weather (Kona v/inds come out of the southeast , and usually 
bring stormy v/eather) . 

Nobel Prize-v/inning physicist Dr. Edv/ard Teller has 
agreed to serve as an energy consultant on v/ind pov/er to the 
City and County of Honolulu. Dr. H'eller envisions a string 
of 1,000 v/indmills installed along J:^© v/indv/ard ramparts of 
Oahu, and generating* enough energy ^to supply nearly ail of 



the Island's needs f Dr. Teller estimated that the .cost of 
the entire system would approach one billion dollars. How- 
ever, once the generating machinery is operating, the wind 
would be a constantly renewable source of free energy. If 
the project were carried through to completion, Oahu's total 

dependencp^ on increasingly costly and potentially unreliable 

1 2 

seaborne petroleum would be a thing of the past. ^ 

The Center for Engineering Research at the University 

of Hawaii, in cooperation with the City and County of Hono- 

( • 

lulu, has carried out a preliirdnary feasibility study of 
wind velocities and wind patterns on Oahu. The study indi- 
cated that the 15 mph wind velocity \:hreshold considered 

necessary to make wind power feasible is attained from 60 to 

\ 

70 percent of the time in the Nuuanu Pali ^area. Plans are 



-'■^Interview with Dr. Edward Teller reported in the 
Honolulu Employee Journal , January, 1975, published by the ' 
Department df Civil Service, City and County of Honolulu, 
pp. 1,.^.4. 
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undenfay to expand this preliminary study and to design and* 
build a major v/indmill installation on /Oahu. The coopera- 
tive ^rograpi involves the State, the City and County, the 
University and the Hawaiian Electric Company, 

Wind pov/et is a renewable natural energy respurce. It 

<» . • 

produces r^o toxic substances, and its 'only negative impact, 
is visual. However, proper placement and design, of th^ 

v/indmill towers can minimize Nihe negative visual impact. 

/ - 0 - 

Th^ Committee on Alternate Energy Resources recommends 

increased support for v/ind power studies^ oh ,Oahi:t, and extenr- 

sion of ibhese studies to other islands having potential for 

TO 

"Wind energy development. 

Geo thermal Energy ; Geothermal energy is ^expected to be 

j o 

an important factor iA Tia\i/aii ' s long-range energy situation. 
In 1973, the National Science Foundation , the State of 
Hawaii, and the County of Hawaii provided initial funding 
for the Hawaii Geothermal Project. The Project is investi- 
gating the feasibility of developing (^othermal energy on 
the Island of Hawaii. Ah exploratory drilling program under 
the direction oOf the Hawaii Geothermal Project is scheduled 
to begin in the spring of 19 75. Project managers hope to 
determine whether a commercially viable geothermal field 
exists in the Puna region of the Big Island, and which of 



■^.^Ibid., pp. 30, 31. "Energy Storage and Transport 
Systems,/" a paper prepared for the Committee on Alternate 
Energy Sources by Paul C. Yuen, October 31, 1974 , is espe- 
cially relevant to energy storage problems on Oahu. 
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the five following geotheriual energy source^ are actually 
present: 

^ . ' \ , ^ ' ' 

1. geo thermal steam . 

2 . , hot 'water 

3. molten 'magma ' 

4. hot porous rock . 




5. ^ hot dense irock^^ 

The technology for utilizing geothermal steam and hot 
water is, well developed, and these sources ar6 considered 
conventional geothermal resources . But molten magma pccufs 

so frequently on the Big Island that it should be studied a 

g ' 

a potential long-term energy resource. 

^ At the present time, the geothermal field, at Geysers / 

California is the only ' operational field in the United 
States. Economic comparisons show that energy developed at 
Geysers is quite competitive with energy developed by the 
consumption of fossil fuel: In addition, environmental 
problems associated with the use of geothermal energy are 
considered relatively easy 'to solve. 

If the exploratory drilling program on the Big Island' 
is successful, the Hawaii Geothermal Project expects to 
survey other Islands in the Hawaiian chain-. If huge reser- 
voirs of energy are found on the Big Island, future 



^John W. Shupe, "Overview of Phases I and II: The 
Hawaii Geothermal Project," Honolulu/ Hawaii: University of 
Hawaii, August 27, 1974. The pages of this report are not 
numbered. (Mimeographed.) 
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technological breakthroughs iriay make it possible to 'transmit 



ensT^yy efficiently to the pther Islands. 



15 



Solar Collectors ; Solar collectors ^are' an attractive 
energy soured for Hawaii ^because the State envoys one. of the 

•.a. y. . ■ ■ , 

' highest annual ra'tes of *solar radiation in the nation. An 
extensive national and international effort is underway to 
refine solar collectors and improve the technology needed to 
utilize solar energy. 

From the environmental perspective, the advantages of 
solar energy exceed all other energy sources. Solar energy 

. is entirely non-po.lluting, and it is a totally renewable 
resource. 

At present, about 25% of the electric power generated 
in the State of Hawaii is used* for domestic water heating 
and air qpnditioning. Solar energy collection could be 

applied in Hawaii to meet these two specific energy demands. 

^ ■ . ' * ^ ■ ^ . 

The Committee on Alternate finergy Sources recommends that 

> the State encourage the installation of solar collectors in 

private buildings and homes by means of tax incentives and 

loans. Furthermore, the Committee recommends tha^^t the State 

require engineering feasibility studies for solar collectors 

for water heating and air conditioni^g in new public build- 

ings.l^ ^ ^ 



/<^oinitiittee on Alternate Energy Sources for Hawaii, 
"Task Force Summaries and Conclusions," pp. 32, 33. 



16 



Ibid., pp. 34, 35. 
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The Honolulu Board Of^ Water Supply has moved into the 
•solar energy field by installing ""solar-power Energy sub- 
irrigation systems" at f if teen' BWS facilities on Oahu. Each 
unit, .collects and stores solar energy, and uses the energy 
to activate a drip irrigation system. The units are being 
installed on relatively steep land,- where sprinJcler irriga- 
tion would contribute to runoff and soil erosion. In ef- 
feet, the units "conserve energy by using solar power, they, 
conserve irrigation water, they conserve the soil by pre- 
venting erosion, and they prevent pollution of streams and 

17 

receiving waters by soil runoff. ' 

Ocean Thermal Energy Conversion (OTEC) ! If OTEC sys- 
tems become a practical reality, Hawaii could become self- 
sufficient with respect to enetgy. The process depends on 
the presence of col^ ocean waters in proximity to warm 
waters and to land. Ke-ahole Point, on the Kona Coast of^ 
the Big Island of 'Hawaii, is considered ^n ideal site for 
ocean thermal energy conversion. Cold waters from the ocean 
could bi pumped to the surface and used in conjunction with 
warm surface water to create energy for the production of * 
electricity. Whenever a significant* temperature differential 



•^^The Board of Water Supply presented a remarkable 
demonstration of the solar-power energy sub-irrigation sys- 
tem at the National Energy Week exhibitions at Ala Moana 
Center and at the University of Hawaii during February, 
1975. ^ 
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is available, energy can be extracted with a Hankine cycle 
engine, ° 

The National Science Foundation is considering whether 
to fund the construction of an OTEC pilot plant at the 

Ke-^ole Point location. Capital expenses . are expected to 

/ ■ • * 

be much greater for, an OTEC facility than for a conventional 
power plant. But initial^' costs should be evaluated in terms 
of OTEC*s relatively low operating costs, and its complete 
independence from any conventional fuel sources. The Com- 
mittee on Alternate Energy, Sources recojnmends the continua- 
tion of the joint effort by the State, the County of Hawaii, 

the University of Hawaii and private industry to attract 

• • 19 

OTEC research and a demonstration plant to Hawaii. 

Ocean Waves, Tides, Cfurrents , an d Osmosis : The conclu- 
^ 

sion of the Committee on Alternate Energy Sources is that 
these foui? energy sources "all have such low energy densi- 
ties and are so variable in behavior that their collective 

energy potential is quite low. ..." The equipment for 

t> ■ 

extracting energy from such low density sources would be 

' ft 

extremely large, quite expensive, and — in many cases — ^envi- 

0 

ronmentally unacceptable. They can be eliminated as serious 



-•-^Joe A. Hanson, et»al.> "Report of the Ocean Thermal 
Energy Cpnversion Task Force," Honolulu, Hawaii: October 31, 
1974. The pages of this report are not numbered. (Mimeo- 
graphed. ) ^ ^ 

-^^Committee on Alternate Energy Sources for Hawaii , 
"Task Force Summaries and Conclusions," pp. 36, 37. 
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<^n tenders for supplying power at commercial levels in 
iHawaii.^Q . ^ ' " 

S Coal: The United States has sufficient reser\?tes for. 

— — , ' \ 

.pver one hundred years at bhe present rate of consumption. 
If the necessary decisiohs were made within the next few 
years, coal-fired electrical energy could become a reality 
in Hawaii in the early 1990' s. The use of coal as an. energy 
resource would present some major logistics problems for 
Hawaii: port facilities would have to he built, --unloading 
and storage areas would have to be established, and a sur- 
face transportation system, to move the coal from dockside to 
the power ^lant would have to^be put into operation. None 
of these facilities exist at the present time. 

From the environmental perspective, the use of coal * 

U 

requires controls of such unacceptable substances' as sulfur 
dioxide and particulates. In addition, large quantities of 

ash must be disposed of. The Committee on Alternate Energy 

^ . (I 

Sources concludes that a coal-fired plant coald He located 
either on land or offshore with various economic ^nd envi- 
ronmental trade-offs . • J 

Research programs are underway in the United States to, 
develop combustible bases, liquids and refined solids from 
"^coal. If this research is successful, synthetic fuels 
derived from coal could substantially replace coal and 
petroleum based fuels. Synthetic fuels would eliminate or 



20 



Ibid. , p. 38 . 
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minimize many of the logistic and environmental problems 

associated , with burning coal for energy. The Committee 

advises, however, that it/^ould be as long as ten Vears 

before synthetic fuels derived from coal are proven feasible 

in large scale, application, and become commercially avail- 

able in Hawaii. . , • 

T^e Committee's single recommendation is cautious: 

(The State should) keep informed of all developments 
relating to the/handling of. granular coal, liquefac- 
tion, and gasification so that any breakthroughs can 
be considered for application to Hawaii .21 

, . , "X 

Nuclear Power : .Therie h^e been disappointments in the 
development of the nation's atomic energy program since 
1945, and there are fears that nuclear power installations 
may. be hazardous. But despite these fears and disappoint- ^ 
ments, the energy stored in the nucleus of the atom still 
-offe-rs the promise of virtually limitless energy ^or the 
future. Nuclear energy can be released through fission (the 
splitting o^'^large uranium atoms dnto smaller atoms), and 
fusion (the combining of hydrogen atoms into helium atoms) . 

The technology for producing power from the fission 

II 

process is well developed. But commercial production is 
economical only in very large scale^^^mits . The planning and 
construction of a nuclear power plant takes a minimum of ten 

•a ' 

years. Moreover, the best estimates are that a nuclear 
power plant of the smallest available commercial size could 



^^Ibid., pp. 39, 40. 



not be accommodated within Oahu^s electrical distribution 
system before the year 2000. * ^ \ 

The Committee on Alternate Energy Sources expressed 
confidence that nuclear power is safe; virtually zero radio- 
activity is released under normal conditions. In the event 
of a catastrophic failure',, redundant safety systems go into 
effect to prevent or minimize any radiation discharge into 
the .atmosphere . ThI writer believes that the United States 
has demonstrated such technical ability in the development 
of nuclear sxabmarines that solutions will be found to any 
potential safety tj^roblems in nuclear power plants. 

Preliminary indications are that an acceptable site 
for a nuclear facility can be ^f ourid on Oahu. The Committee 
recommends that the^ State initiate comprehensive seismic and 
geologic investigations to determine whether potential 
nuolear plant sites exist on Oahu and th.e Neighbor Islands. 

The disposal of nuclear wastes remains a major- envi- 
ronmental problem because of the potenfcy and -longevity of 
certain -radioactivGj^ by-products of nuclear fission. 

The Atomic Energy Commission (succeeded in January, 
1975, by the Energy Research and Development Administration) 
has projected that fusion power plants may become competi- 
tive with other energy sources within the next thirty years. 
This development holds promise for the distant future, but 



is not expected to have any impact on Hawaii until well 



after the turn of the century, 

Tatble 2, from the "Overviisw and Recommendations" of ^ 
the Committee on Alternate Energy Sources 'for Hawaii, pre- 
sen|;s a summary of » the Committee' s' findings • 

» The Committee on Alternate .Energy Sources concljj^ed 

^hat a\ number of dndigenous renewable energy resources show 
excelrent potential for meeting a significant percentage of 
Hawaii's f>uture energy needs. Although these alt^nate"" 
energy sources should have an important roJ^;:'rin the ^19^0 *s 
and thereafter, it will take a comprehensive^ State supported 
plan to "develop these ig^sources- The Committee made a num- 
ber of specific recominendatians intended to enhance the 
.State's ability to respond to future energy ne6ds : 

The State should provide at least $1,000,000 
anrrti^lly to fund energy research and deVelop-^ 
ment projects. Special support should be pfcf^ 
vided for projects showing the greatest " - 
promise, and .for projects receiving patching 
support from the Federal Government. 

2. The position of Energy Resources Coordinator 
should- be Sotrengthened in accordance with 
existing legislation passed by the 1974 State 
Legislature.. The powers i^^^uties and level of 
support called for in Act^^SV, Regular Ses- 
sion, 1*974, would enabile the , Energy Resources 
Coordinator (currently the Director of the 
Department of Planning and Economic Develop- 
ment) to provide the leadership necessary to 
develop and implement a long range energy "pol- « 
icy for Hawaii. ^ 



^^"Task Force Summaries and^'conclusions , " pp. 41, 42; 
S. F. Tuan, "Nuclear Fusion and the State -Hawaii , " a 
preliminary report to the Committee on Alternate Ene-rgy 
Sources for HaWaii, 1974. (Mimeographed.) 
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3. . The Committee on Alternate Energy Sources for 
Hawaii should continue its work, *or be re- 
placed by an ecjuivalent group, so that energy 
options will be evaluated on a continuing 
basis. One intention is to preserve the high 
degree of interaction and cooperation that ]^as 
been established among Federal,^ State and 
municipal governments, the University, and the 
scientific and business communities . 23 

The City ajid County of Honolulu has proposed and ini- 
tiated a number of energy related projects, "^lo of these, 
the proposed pilot plant to produce energy from the combus- 
tion of municipal solid wastes r and the cooperative effort 
with the University in wind power research, have been irten- • 
tioned in the context of the State's energy resources ^ef- 
fort. In November, 1974, Mayor Frank F. Fasi proposed an 
energy tax to the members of the Hawaii State Association of 
Counties. Revenues from the tax would be used to stockpile 
a year ' s" supply of petroleum in the Islands. The Mayor men- 
tioned that a large quantity of petroleum could be stock- 
piled in cooperation with the Navy\ The Navy has surplus 
fuel' storage capacity in the Red Hii^l area near Pearl Harbor. 

Energy tai^ revenues could also be used to provide 
fare-free public transportation. This step would encourage 

r 

fuel conservation as more people would utilize- the bus sys- 
tem and rely less heavily on automobile transportation. Tax 
revenues could also provide the Cit^;^nd County's share ^gif 
the- costs of a fixed guideway mass transit system for Oahu 
(the Federal share is 80%, the City's, 20SP) . At the pr'fesent 



^^"Overview and Recommend|*|gpns , " pp. 18, 19 
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v/riting, the State and the City ,and County are close to 
agreement on the building of an initial 8.4 mile fixed 
guideway mass transit system through the most densely popu- 
lasted portion of Honolulu. This system, which would cost 
approximately $400 , 000 , 000 could be in operation as ^early as 
1980, and would provide significant fuel savings in addition 
to meeting Honolulu "s transportation needs. 

The writer, as Chairman of the Board of Water Supply, 
proposes the following steps' as part of^ th6 Board's response 
to Oahu's energy situation: ^ * ^ 

1. The opening of dialogue between the Board's y 
Division of Planning, Resources and Develop- ^ 
ment and the State's Energy Resources Codrdi- • 
nator. 

2. The opening of communication bet(^^een the Divi- 
V sign of Planning, Resources and Development 

and the Committee on Alternate Energy Sources^ 
for Hawaii (or its -successor organization) . 

J. The initiation of a detailed study by the 

Division of Planning, Resources and Develop- 
ment on the effects of energy scarcity and 
cost increases on the Board's ability to pro- 
vide the people .of Oahu With an a^ple supply 
of high quality water at a reasonable price. 
This study should make specific recommenda- 
tions designed to reduce energy-related costs. 
The study should address the following ques- 
tion: how may the Board's sophisticated com- 
puter system be used to control the transmission 
df water through the -distribution system in 
^ ^ the most energy-efficient manner consistent 
with high quality \ service? 

The implementation of these three recommendations 

r 

would constitute the beginning of the Board' s.r^gsponse to 



^'^Frank F. Fasi , ' address to the Hawaii State Associa- 
tion of Counties, Makaha Inxir November 21, 1974. 
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he relative scarcity of energy. Long before the year 2000 
(and the ^ maximum development of Oahu's ground I'/ater re- 
sources) the Board must be part ofsM comprehensive search 
for alt<^rnative v/ater resources just as the ^tate of Hawaii 
is beginning to confront the need for alternative energy 
resources • 

In order to evaluate such, alternative wate^^/^resources 
as desalination J the recycling techniques and various con- 
servation measures , /the Board must have a clear conception 
ot the costs and availability of ,energy on Oahu. 
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Chapter 11 



CONCLUSIONS AND3Ji:C0MMENDATI0NS 

Oahu has grov/n remarkably during the^first thrive quar- 
ters of the Ti'/entieth Century* The pace of grov/th slackened 

■ ^ v ^ - ■ • 

only twice since 1900 : - durigig the depression of the 19 30 's , 
and briefly during the post World War ^11 years. But these 
declines v/ere^more than offset by the population and eco- 
nomic grov/th achieved during World War €l and m the ex- 
^tended period from the mid-1950 's (highlighted by Statehood 
in 1959) to the present. 

During the Twentieth Century, Oahu's public p6lij(S:y 
decision makers responded to the Island community ' s need for 
an ample supply of fresh water by expanding the water sMpply 
system and by reforming the institutional structure within 
which water resource and water supply decisions are made. 
The most important institutional^.ref orm in this context was 
the establishment of the Honolulu Sewer and Water Commission 
in 19,25, and its successor agency , the Honolulu Board of 
Water Supply i^^ 1929-30. A second round of institutional 
reform occurred at the Territorial-State level -in 1959 and 
1961 with the passage of the Hajvaii Ground Water^ Use Act 



(Chapter 177, Hawaii Revised Statutes). 
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Projections by Federal, State, City and County and 

Board of Water Supply planners all indicate that the grov7th 

*** 

in demaf^d for fresh water will continue into the foreseeable 
future. Although demand is increasing, the Island's natural 
-ground wat^r resources are known ^o be finite. The Board of 
Water Supply estimates thafOahu's natutal ground water 
resources will be fully developed by the year 2000. It is 
possible^ through the application o,f existing and antici- 
pat^d technology, to extend this envirqnmental limit to 
growth on Oahu. * But the development of eaciiJ^ additional 
increment of water depends upon the community' 3 willingness 
to allocate capital resources , energy resources and^'i^terial 
resources to water feupply. In the near future, the commu- 
nity will have to choose between developing^ additional water- 
resources at increasing expense od. one. hand, and limiting 
the demand for water on the other. The writer recommends! a 
combination* of water resource developme^nt and water supply 
conservation in order to meet the needs of the people of 

Oahu for fresh water .beyond the year 2020. 

,. ^ } 
The v/riter recommends the\jan(^ertakin.g of the develpp- 

ment of supplementary water resources if^ the following 
order: ' 

1. The exchange of treated was J^e water for high 
quality water. ^ Plantations would u'se treated 
waste water for irrigation, and high quality 
water they are now using would become avai'^l- 
able for domestic use. . , 

2. The development, through various ^ impoundir^g 
techniques, of the Pearl Harbor Springs and 
the streams emptying into Pearl Harbor . 
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Impounded water ^//ould be exchanged v/ith plan- 
tations for higli quality v/ater. 

3. -The deA^elopment of surface streams in Palolp, 

Manoa and Nuul^nu Valleys either as water §,up- 
ply sources, or as a means of recharging the 
underground water supply. Oth^r streams on 
the Island should be investigated for their 
supply and recharge potential. 

4. The demineralization of brackish v/ater. 

5. The demineralization of sea water. 

6. The reclamation of waste v/ater for domesitic 
use. This option must be considered as a last 
resort because less expensive alternatives ar^ 
available, and* because of public resistance/^ 

\ the use of reclaimed waste wat^^ for domestic 
^^purposejp. 

Research findings and technological breakthroughs 

\ 

could change the order of development recommended above. As 
a general rule, those projects which will provide increments 
of supply at the lowest unit cost should be undertaken 
first. The development of a source should begin as much as 
ten years in advance of need due to the length of time 
required for consul Lation with Federal, State/ municipal, and 
private entities, ar^i for the design and construction of 
facilities . . 

The conservation of Oahu's water resources is at least 
as important as the development of supplementary supply. 
One development is especially encouraging with respect to 
water resource conservation: the increasing use of drip 
irrigation technology by Oahu's sugar plantations. The 
writer^ as Chairman of the Board of Water Supply, recommends 
that the Board expand its own conservation efforts. The 
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3oard should continue 'to implement its leak detection ^pfo- 



gram. It should increase its efforts to inform the public 

of the need for water conservation in the home (while pro- 

viding the community with specific steps th^± may be taken 

to -conserve water). Moreover, the Board should advise the 

State Legislature and the City Council to enact statutes 

, intended to encourage the use of water saving technology i 

all homes and buildings to be constructed 6n Oahu in the 

future . ^ * 

The writer offers the following recommendations in-. 

tended to improve the management and operation of Oahu's 

water supply system: f * ' 

1. The" Board should establish a comprehensive plan 
for thfe conservation and development of Oahu's 
water resources. , ^ 

■ - ft 

2 .*^^- The'^ Districting plan and other recommendatioBs 
mad^ by Management Resources Consultants, Inc., 
should be put into effect in the interests^ of 
improved service to the public and incireased 
efficiency of operation. 

, «^ . ■ 

3- The Board should use its sophisticated com- 
puter system to make the mdst efficient use of 
energy resources throughout its 1,500 mile 
distribution network. 

4- The Board should make its data processing sys- 
tem available to other municipal agencies. 

5. The Board's Division of Planning, Resources and 
Research should establish communication with 
State agencies and committees'^ active in the ^ 
energy development field. In addiction, the 
Division should initiate a detailed study of 
the relationship between energy and water sup- 
ply on Oahu. ^ 

6. The Board's management and its water resource 
planners should seek active cooperation with, 
the State Legislature , the City Council and 
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* • Federal, State and iminicipal planning agen- 

The six recommendations offered above can be imple- 
^^^nted -by effective management action within the Board of 
Water Supply. Three other institutional responses to Oahu's 
water supply needs are suggested. 

The first response concerns the combination of water 
supply and sewerage operations uncjer a single administrative 
entity. There is considerable evidence that combined wateiT 

V ■ 

supply and sewerage operations are more efficient and more, 
economical than separate operations. The City Council 
should pass a resolution permitting the people ot Oahu to 
decide, on Election Day in November , 1976 , whether to con- 
otin^e with the separate operation of the water supply and 
sewer systems, or to combine , these functions und^r a single 
agency. 

The second institutional response concerns the status ■ 
of the .Board of Water Supply. The Board and the City 
Council should act to inform the public^ about the advantages 
and disadvantages of the following institutional alterna- 
tives-available for Oahu's water supply agency: 

1. Modified semi-autonomous status. 

2. Private ownership and operation. 

3. Operation of the water supply system as a 
Department of the City and County. 

The City Council should also pass a resolution permit- 
ting the electorate to choose one of the above alternatjives 
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based on a full understanding of TKe merits and demerits of 
each alternative . 

The third institutional response is a Statewide re- 
sponse to Hawaii's water 'supply needs. A State Environmen- 
tal Protection Commission and a Department of Environmental 
Protection should be established to serve as the administra- 
|:ive arm of the Commission. The Commission would be granted 
the* authority to manage the conservation and development of* 
the State's water resources, regulate waste water disposal, 
and protect the quality of the environment by controlling 
air, water, noise and solid waste pollution. 

« 

The establishment of a State _J]nvir6nmental Protection 
Commission woul'd provide an optimal institutional set'ting 
for decision makers to respond effectively to the closely; 
related problems and oppoxtunities of water resource m^ac^e- 
ment; waste water disposal and pollution control. 

For the last one hundred years, public policy decision 
makers and the community as a whole have responded to the 
growth in demand for water on Oahu by introducing innovative 
technology and by enacting institutional reforms. In this 
dissertation a combination of technological measures, con- 
servation measures and additional institutional reforms have 
been recommended to enable water resource managers to meet 
^Oahu's water supply needs beyond the year 2020. 
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JOHN HENRY FELIX, Chairmart 

STANLEY S. TAKAHASHI, Vice Chairman 

GEORGE APDUHAN 

YOSHIE H. FUJINAKA 

KAZU HAYASHIQA 

WALTER D. HOWARD 

E.ALVEY WRIGHT ' 

EDWARD Y. HIRATA 
Manager and Chief Engineer 



QUESTIONNAIRE 



Does your agency have regulatory authority over groundwater? 

A. Routinely? . " 

B. In emergency situations? . 



2. Does your agency have responsibility for enforcing the provisions of the 
Federal Water Pollution Control Act (Public Law 92-500)? 

•T 

3. Does your agency administer the National Pollutant Discharge Elimination 
System, (NPDES) permit system? 

4. Does your agency participate in ^thfe State Continuing Planning Process 
described in PL 92-500? . 

5. Has the existence of a combined regulatqry agency contributed to effective 
enforcement of PL 92-500? . 



6. Has the existence of a combined regulatory agency in your State contri- 
buted t^o^the coordination of water regource/wastewater planning and 
project development? ' 



If yes, to what degree^? 



If no, what could be done to improve coordination? To physically 1 combine 
the two functional activities. . 



y.N^Has the existance of a combined regulatory ^agency helped municipalities 

in' your State obtain Federay funding for sewage treatment plants under 
' - " PL 52-500? 



8. -In viei^ of your experience, is it preferable to Xodge the regulatioh of 
^ ^ water resources, waste water disposal and environmental protection in a 
single State agency, or in separate agencies? 
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In general, how would you descifibe your agency's relations with, muni- 
cipalities? , - . . 

% ' . 

• » ■ . * * 

vi^^t-do you see as the major challenge(s) facing your agency in the neJct 
several years? . ^ ^ 



Name of person conpleting quest ionnalre_ 

Title or Office 

Name* of Aggncy 



BOARD OF WATER SUPPLY 

CITY ANDCOUNTY Of ^{ONOUULU 
63dSCXjfH BERETANIA 
POST OFFICE BOX 3410 
HONOLULU. HAWAII 96843 
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JOHN HENRY FELI)^, Chairman 
STANLEY S. TAKAHASHf/vice Chairman 
^GEORGE APDUHAN 0 
YOSHIE H. FUJINAKA ' , 
KAZU HAYASHIDA k ' „ ^ 

WALTER D. HOWARD 
E^ALVEY WRIGHT 

EDWARD Y. HI RATA 
Manager and Chief Engineer , " 



December 6, 1974 



Mr. R. S. Howard ^ ' - 

Director ^ ° -c^^^^ 

Environmental Protection Division 
Department of Natural Resources 
47 Tbrinity Avenue, S.W., Room '609 
Atlanta, Georgia 30334 

Dear Mr. Howard: ^ ^ 

The Honolulu Board of ^Water Supply is gathering Information 
on the advisability of establishing a combined regulatory 
agency for water resources/wastewater disposal forv^the State 
of Hawaii. Our preliminary tesearch indicates that the 
Georgia Department of Natural Resources is one of eight such 
agencies in the United States. 



We would apprecfiate it very much if you coulfl help us by 
filling out the enclosed questionnaire and returning 'it in 
the envelope provided. 



Sincerely J 



John Henry Felix 
Chairman 

JHF:kt 

Enclosure : Questionnaire 
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